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ABSTRACT 


Inflatable structures used for space applications offer mass, volume, and cost 
savings to spacecraft programs, allowing larger space structures to be built. For certain 
space applications, there are advantages to using large structures. For example, antennas 
achieve higher gains when they are increased in size. Higher gains equate to higher data 
throughputs. Therefore, inflatable structures offer improvements in performance to 
certain types of spacecraft components. 

Environmental factors induce surface errors on large inflatable structures. This 
degrades performance, especially for inflatable antennas. To reduce this degradation, 
active and passive control systems can be used to sense errors and control the shape of the 
antenna. One method of applying an active and passive control system is by using 
piezoelectric films that are either attached to or are part of the inflatable structure. 

The research performed for this thesis explored the theoretical performance of a large 
inflatable space-based antenna via spreadsheet analysis and the physical performance of a 
piezoelectric film via laboratory experimentation. For the laboratory experiment, the film 
was attached to a drum and varying internal pressures and voltages were applied. Also, in 
order to validate the experimental results, an analytical model was created using 


MSC/PATRAN and MSC/NASTRAN software. 
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I. INTRODUCTION 


Inflatable structures are becoming the structures of choice for use in large, space- 
based structures. Inflatables have a long history of development, but not until recently 
have they received much attention. They offer many advantages that traditional 
structural materials (metals, for example) do not. One of their major drawbacks, though, 


is the fact that they are not as rigid as traditional structural materials. 


To help maintain an inflatable structures shape, a control system could be 
developed to sense and correct these shape errors. Piezoelectric films (thin, flexible 
materials that change shape when an electric field is applied or create an electric field 
when their shape changes) are potential control devices that can be used to sense and 
correct shape errors. If this can be accomplished then the uses of large, inflatable 
structures can be implemented. 

One potential use for inflatable structures in space is as antennas. Large antennas 
could be included on communications satellites without increasing the cost or mass of the 
satellite if inflatables are used, and data throughput could be greatly increased. The 
Department of Defense, for one, should be interested in such a technology advance. 
Therefore, this thesis intends to demonstrate that this technology can be realistically 
applied and that it offers great advantages to those who use it. 

A look into the use of inflatables as antennas will begin this thesis followed by an 
examination of the improvements this technology can provide a communications system. 
Then, a discussion of the history, advantages, funding, and current work being done on 


inflatables will be presented. After this, the experimental portion of this thesis will be 


discussed. A description of a piezoelectric film experiment’s set-up and results will be 
described and presented, and then the efforts made to establish an analytical model will 


be provided. Finally, conclusions will be drawn. 


This thesis intends to show the advantages of using inflatable technology for 


Department of Defense uses and to demonstrate the potential for using piezoelectric films 


as part of a shape control system. 


Li. APPLICATION OF INFLATABLE TECHNOLOGY 


A. USE OF INFLATABLE TECHNOLOGY FOR ANTENNA DEVELOPMENT 


Antennas in space are a necessity for communications systems utilizing satellites. 
Today, there are a number of applications for large aperture space-based antennas. Some 
of these are Very Long Baseline Interferometry (VLBI), mobile communications, earth 
observation radiometry, active microwave sensing, and space-based radar (Freeland and 
Bilyeu, p. 1-2). However, placing large antennas in orbit is not easy or cheap. To make 
large space-borne antennas practical and affordable, inflatable, thin walled structures are 
being developed. Inflatable structures offer many advantages over traditional metallic, 
rigid structures. These will be covered later in this work, but now a look at what types of 
structures are being considered for manufacture and those that have been manufactured 
will introduce the reader to this new and growing field. To accomplish this, two 
programs, the Advanced Radio Interferometry between Space and Earth (ARISE) and the 
Inflatable Antenna Experiment ([AE) programs will be examined. However, these two 
programs use the same basic structure and antenna type. Before beginning an in-depth 


look at ARISE and IAE, a look at some other alternative antenna types 1s appropriate. 


Research for this thesis has produced three different types of potential inflatable, 
space-based antennas. They are an inflatable phased array antenna, an inflatable 
parabolic reflector antenna with phased array feeds, and a similar parabolic reflector 


antenna. The latter two will be addressed together. The shapes needed to attain these 


types of antennas are achieved using inflation pressure and manufactured gores that when 
attached together and inflated produce a desired shape. Inflatable phased array antennas 
(without a reflector) have been proposed as a viable solution for making large space- 
based antennas with apertures up to fifty-five meters in diameter. This inflatable antenna 
would offer all of the advantages of conventional phased arrays (multiple, steerable 
beams, for example), but it would not retain the desirable traits of a continually inflated 
space structure because it would have to be ngidized. 

Once in space, the antenna would be inflated and ngidized. The 

rigidization would take place by constructing the antenna using materials 

that solidify over a matter of hours when exposed to either the ultra-violet 

light or some other material solidification method. This would prevent 


distortion of the antenna in space when the gas used for inflation dissipates 
(Kunath and Sharp, 1991, p. 2). 


The problem with using rigidization for the whole structure is that the 
inflatables lose the traits of ruggedness and damped dynamics, which are inherent 
in inflatables that are not rigidized (Palisoc et al, 1998, p. 748). This type of 
rigidized inflatable antenna would also become very complex with increasing size 
(Kunath and Sharp, 1991, p. 1). Therefore, the parabolic-shaped inflatable 
antennas offer a more attainable configuration in the short term, and 


consequently, more work has gone into their development. 


Parabolic inflatable antennas that are being produced today include a lenticular 
structure with a torus and struts for support. The torus and struts are rigidized after 
inflation in orbit, and the lenticular structure is kept inflated with gas for the life of the 
satellite. The lenticular structure consists of a reflective parabolic surface and a 


symmetrical, radio frequency transparent canopy. The two parabolic surfaces are joined 


together at the torus, which encircles the lenticular structure at the joining of the 
parabolic surfaces and attaches itself to the lenticular structure by means of adjustable 
ties. The struts then connect the antenna to the rest of the spacecraft (Cassapakis and 
Thomas, p. 5). Microstmp array feeds can be placed in the antenna structure so that 
multiple beams are available for use (Hoferer, 1998, p. 1452-1453), or the antenna can be 
configured for just one beam. The basic antenna structure is the same for either 
configuration. Figure | shows an artist's conception of such an antenna. This picture 


was found on the L’Garde, inc. webpage (www.]|garde.com). 





Figure 1. Artist’s Conception of an Inflatable Parabolic Antenna. 


There are two major hurdles for this type of antenna to overcome: meteroids npping 
holes in the surface of the structure and surface errors. 

Assuming that the inflatable antenna can be deploved properly and attain its 
desired shape, which IAE showed was possible, the antenna must maintain its desired 


shape for the remainder of its design life. There are many reasons why inflatable 


antennas would lose their desired shape, and this topic is addressed in a later chapter. 
However, one major possibility of shape loss would come from deflation. Meteroids 
could tear holes in the antenna, and the gas used to inflate the antenna could escape. 
Replacement gas is therefore needed to maintain the shape of the antenna and to keep it 
inflated. Analysis of the meteroid environment has led to the conclusion that inflated 
systems could remain operational for ten or more years. This is due to the low pressures 
needed to maintain the shape of the antenna and the low weight of the gas system 
(Palisoc et al, 1998, p. 748). The low pressures required stems from the fact that these 
antennas will be in a zero gravity environment in which a small internal pressure is 
sufficient to provide stiffness and shape (Criswell et al, p. 1046). In fact, it is estimated 
that a 10-meter inflated antenna system with a ten year design life would have a mass of 
only 145 Ibm and a 30-meter inflated antenna system with a ten-year design life would 
have a mass of only 190 Ibm (Thomas and Friese, p. 66). These values are lower by 
hundreds of pounds (mass) than deployable antennas made from metals of comparable 
size. So, having a realistic ability to maintain inflation over the design life, only surface 
errors remain to be resolved. 

Surface errors in the antenna reflector surface can come from a number of 
sources, and there are a number of ways to correct these errors. All of this is covered in a 
later chapter, but the precision that a reflector surface needs to have to be an effective 
antenna should be addressed now. Good antenna performance requires that the rms (root 
mean square) surface accuracy of the antenna be between sixteen and twenty times better 
than the wavelength (A) being used (Ulvestad, Linfield, and Smith, p. 5). For frequencies 


of 6.32 GHz (A = 47.5 mm) and 8.4 GHz (A = 35.7 mm) , the mms surface errors would 


have to be kept to 2.4 mm and 1.8 mm, respectively. As an example, a 10-meter diameter 
antenna with a 0.77 mm rms error would have a gain of 79% of its theoretical maximum 
at 15 GHz which corresponds to a 20 mm wavelength (Thomas and Friese, p. 1). In later 
analysis, a 1 mm surface rms error 1s assumed, and the gain of antennas using different 
frequencies is calculated taking this error into account using the Ruze equation 
(Cassapakis, Love, and Palisoc, 1998, p. 456). 

Also of concern for these large structures is atmospheric drag. If, however, these 
structures are placed above 750 km, there is no significant atmospheric drag (Cassapakis, 
1999, p. 5). Having discussed this type of antenna in general terms, it is now appropriate 
to examine one use of this structure and one planned use of this structure. 

The IAE was a NASA project launched from the space shuttle Endeavour as part 
of mission STS-77 on May 20, 1996. It was deployed in a Low Earth Orbit via a Spartan 
207 retrievable satellite and remained operational for ninety minutes until jettisoned 
(NASA, p. 2). The reflector itself was fourteen meters in diameter, had twenty-nine 
meter struts, and weighed less than 200 lbs (Acree, p. 4). The design goal of the LAE was 
to achieve a surface precision of 1 mm root mean square error while on orbit (Freeland, p. 
4). This was almost achieved, but a root mean square error of a few millimeters resulted 
(Freeland et al, p. 6). Still, even though no actuation system was used, the IAE could be 
used with frequencies around 5 GHz. This reaches into the C-band of the RF spectrum, 
and it could be used for mobile communications. Also, the stowage size of this antenna 
was roughly the size of an office desk (Freeland et al, p. 6). This experiment, the first of 
its kind, showed that inflatable reflectors in space are achievable, and its performance is 


helping the development of inflatable structures for future use. 


The ARISE program is under development, but it is planned to be a Very Long 
Baseline Interferometry mission that will consist of at least one 25-meter diameter radio 
telescope that will have basically the same structure as [AE and other lenticular inflatable 
antennas. It will be placed in a Highly Elliptical Orbit (HEO), and the spacecraft will 
have a mass of approximately 1700 kg. The expected launch date is in 2008 
(Chmielewski and Ulvestad, p. 2). ARISE will observe frequencies up to 86 GHz, 
meaning that the root mean square surface error needs to be approximately 0.175 mm. In 
1999, L’ Garde built a 7-meter inflatable antenna that had a 1.7 mm rms error, but it 
predicts that it can reduce that to 1 mm for a 25-meter reflector with appropriate 
development effort (Chmielewski, p. 5). More work and development is needed to make 
ARISE a reality. A later chapter will address the current work and funding for this 
technology, and another chapter will address a potential actuation method for surface 
accuracy maintenance. IAE and ARISE are both helping the development of inflatable 
structures and especially inflatable antennas. Because of the continuing maturation of 
this technology, the Department of Defense can benefit greatly from inflatable structures 
in space. 

The next chapter will explore how inflatable antennas can improve data rates for 
space-based communications systems. A mobile, disadvantaged user (low power, small 
antenna) can receive extremely high volumes of data quickly if large inflatable antennas 
are used in space. There is one major drawback to using them (reduced footprint size), 
but the enhanced communications capabilities to the military are immense. With 
continuing research, an extremely viable group of materials for communications systems 


antenna design will be available. 


B. APPLYING INFLATABLE TECHNOLOGY TO SPACE-BORNE 


COMMUNICATIONS SYSTEMS 


Inflatable antennas offer many advantages to a satellite system. They are 
lightweight structures, can be stowed compactly, and are relatively cheap. Conventional 
antenna structures cannot compete with inflatable structures in these categories. 
Inflatable structures now make it feasible to put larger antennas in space. Larger 
antennas offer many advantages to ground users, especially mobile, disadvantaged users. 
The link can be closed for many more users, and the data rate throughputs that they can 
receive is excellent. To confirm these conclusions, a few link budget models were 


created and evaluated. 


Using Excel, six different models were created. Two were Intelsat VII link 
budgets, and four were the Defense Satellite Communications System (DSCS) I] Service 
Life Enhancement Program (SLEP) link budgets. These two satellite systems were 
selected because the military uses them for communications. One is commercially 
owned (Intelsat VI) and the other is a Department of Defense asset (DSCS I). Since 
most of the specifications for these two satellite systems and their operations were 
available in open literature, the link budgets have some real use numbers in them. Values 
for certain operational parameters (e.g., bandwidth and power for specific operational 
scenarios) are not available, so these were handled parametrically or nominal values were 
employed. Meaningful comparisons and conclusions can still be reached by this analysis. 


The environment used for this analysis is benign. No jamming or multiple user 


considerations were modeled. Other constraints had to be applied to make the link 
budget analysis possible. 

For the Intelsat VII link budgets, Intelsat 702 was selected, and for the DSCS I 
link budgets, the SLEP program was selected. Using Communications Satellites 1958- 
1995 produced by The Aerospace Corporation and a senes of briefs produced by the U.S. 
Naval Space Command, bandwidths, frequencies, and antennas, for example, were 
extracted and entered into the models. These models can be seen in Appendix B, and to 
keep this chapter succinct, they can be referenced for exact data used in this analysis. 
The gray box entries are values entered into the model, and the rest of the boxes are 
solved for using equations that can be found in Appendix A. Of note, the edge of the 
ground footprint of the satellite system, not the center, was used in the analysis. This 
shows the robustness of the analysis. The Intelsat 702 spot beam and the DSCS I SLEP 
Channel 3 were used in the model. Also, the ship and ground antennas used for this 
analysis are not easily extracted from the models. For the Intelsat 702 models, the Navy 
Commercial Wideband SATCOM Shipboard antenna (2.7 meters) and the AN/FSC- 
78(V) (18.29 meters — ground antenna) were used. For DSCS II SLEP, the AN/WSC- 
6(V)5 (2.36 meters) was used for the shipboard antenna, and the AN/FSC-78(V) was 
used again for the ground antenna. The AN/WSC-6(V)5 is listed as a seven-foot antenna, 
but, according to Ray Gajan of the U.S. Naval Space Command, the diameter of the 
antenna is actually seven and three quarters feet in diameter (2.36 meters). For the 
disadvantaged user models using the DSCS II SLEP satellite system, the ground antenna 


used was the AN/FSC-78(V), and the disadvantaged user antenna was selected to be 0.25 


10 


meters (9.85 inches). With these assumptions presented, it is now appropriate to 
elaborate on the inflatable antenna aspect of the models. 

For the inflatable antenna, two model parameters were varied. The diameter of 
the antenna was increased in 5-meter increments from that of the existing Intelsat 702 and 
DSCS If SLEP antennas to a maximum of forty meters. The second parameter was the 
rms surface deviation from ideal. Assuming that an rms surface error of one millimeter 
can be achieved on an inflatable antenna in space by use of some sort of actuation 
system, a degraded antenna gain was calculated for each antenna diameter. Of note, the 
space antenna for Intelsat 702 (existing on satellite now) and the inflatable antennas that 
replaced it in the analysis were both the transmitting and receiving antenna. For DSCS Il 
SLEP equipment (existing on satellite now), a separate receive multi-beam antenna was 
used in the analysis since it has receive and transmit multi-beam antennas for channel 3. 
The inflatable antennas used to replace the existing DSCS II SLEP antennas in the 
analysis were used for both transmitting and receiving. The main advantages of using a 
larger antenna are that a weaker signal can be sensed at the satellite and more signal 
power can be received at the ground antenna. This is due to the increased gain of the 
antenna, due to its size. The result is more data throughput, since most disadvantaged 
users (ship or mobile) are not throughput-limited by the amount of bandwidth they are 
using but by the amount of received power. A major drawback to using larger space- 
borne antennas to improve link performance is that the ground footprint is diminished, so 
that only users in a smaller geographical area on the earth can access the space-borne 
antenna. With this in mind, an evaluation of the performance of the inflated antennas is 


in order. 
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Three relations are used to calculate throughput (1.e., information bit rate) for a 
space-based antenna system. One uses the received signal power C and required Eb/No 
in order to calculate throughput. Another relation uses channel bandwidth and received 
signal to noise power ratio (Shannon’s limit) to calculate throughput. The third uses 
bandwidth, signal modulation, and a waveform shaping or roll-off factor to calculate 
throughput. All of these relationships can be referenced in Appendix A. These three 
throughput relationships help in analyzing the effectiveness of a larger antenna. As will 
be seen, a large increase in space-bome antenna size will not do much for current ship 
configurations. However, the future disadvantaged user will benefit immensely from a 
larger space-borne antenna as will future ship configurations. 

Appendix B shows the graphs of the throughputs based on the three relations 
mentioned earlier and antenna size. When examining these graphs, it is important to note 
that the maximum data throughput that can be achieved for a given antenna size can be 
no greater than the lowest throughput indicated by the three curves on the graph. 
Beginning with the Intelsat 702 and DSCS I SLEP ship-to-ship and shore-to-ship 
graphs, an examination reveals that they all present a similar picture. If there were no 
bandwidth limitations, the throughput could be vastly improved by increasing the size of 
the satellite antenna. However, this is not currently practical. The throughput 
theoretically could be improved somewhat up to Shannon’s channel capacity limit, but 
the practical achievable throughput is much lower than this limit. Increasing signal 
power only improves the bit error rate beyond this threshold (Wadsworth). Larger 
antennas for this application provide little improvement in capability. Only small 


changes in antenna size make any difference. In fact, the throughput is optimized with a 
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satellite antenna diameter somewhere between the Intelsat or DSCS UI antenna and a 
five-meter antenna. Of note, the DSCS Il SLEP graphs and disadvantaged user graphs 
all show an antenna diameter of 0.711 meters for the first antenna diameter. This is the 
transmitting antenna diameter, but both the transmitting and receiving antennas were used 
in the analysis. Therefore, the graphical representation of these scenarios is not 
completely accurate, but they give a good approximation of throughput capabilities for 
the actual DSCS I SLEP antenna used. So, a small change in size maximizes 
throughput, but inflatable antennas could still be used to reduce weight, save cost, and 
provide numerous pre-deployment stowage options. However, the disadvantaged user 
who has a quarter of a meter antenna benefits greatly from larger space antennas. 

The disadvantaged user has many limitations. Disadvantaged users are mobile so 
itis difficult to carry heavy and bulky equipment, and they have little power to transmit 
signals. With this in mind, two models were set up using the DSCS II SLEP satellite. 
The two models developed are a disadvantaged user to a disadvantaged user model and a 
ground to a disadvantaged user model. The maximum transmit power of a disadvantaged 
user was set at five watts. A soldier on the ground could carry a communications unit 
that meets these criteria. Appendix B can also be referenced for the disadvantaged user 
graphs and spreadsheet models. From that data, a disadvantaged user could send data to 
a disadvantaged user via a forty-meter space borne antenna with a data rate of 
approximately thirteen Mbps. That value is about eight T-1 lines, and this is not even the 
practical limit. With a larger space antenna, even more throughput could be achieved. A 
shore link to a disadvantaged user would provide the full potential throughput with a 


Space antenna somewhere greater than forty meters in diameter. For a forty meter 


13 


antenna, the data rate is roughly twenty-seven T-1 lines. So, the throughput capability of 
a disadvantaged user would be tremendous. However, there is a drawback to using this 
larger antenna. 

The geographical area of a satellite footprint is diminished with increasing 
satellite antenna size. In fact, frequency and antenna size affect footprint size, but since 
the frequencies are fixed in these models, only antenna size affects the footprint size. 
Now, some clarification is in order. The access field of view of a satellite is unchanged 
regardless of antenna size or frequency. The coverage field of view is what changes. So, 
a ground site would be in the field of view of what the satellite can see regardless of 
antenna size or frequency, but it may not be in the field of view of the satellite beam that 
can send or receive data. This would become a large factor in the disadvantaged user 
scenario. For example, for both disadvantaged user scenarios, the up-link footprint goes 
from approximately 1,500,000 square kilometers to 1,000 square kilometers if a forty 
meter antenna is used. For the down-link, the footprint goes from approximately 
20,000,000 square kilometers to 5,000 square kilometers if a forty meter antenna is used. 
These are large differences. An accurate pointing system would have to be used on the 
ground and on the satellite. However, this is a small price to pay for such a large 
improvement in throughput. In fact, 1,000 square kilometers may be a major theater of 
war, especially in this age of low intensity conflict. The communications link produced 
by the satellite would be limited to those users in a certain geographical location, but the 
signal power provided to those users would be substantial, allowing many users to share 
that signal power and still maintain high data rates. With these advantages, the 


application of inflatable technology is extremely attractive. 
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Even though disadvantaged users with small antenna benefit greatly from a larger 
satellite antenna, it cannot hurt other users from using them as well, as long as accurate 
pointing schemes and mechanisms were present. A current ship configuration will have 
its throughput maximized if, for example, a forty meter satellite antenna were used. It 
would just need to be in the satellite’s footprint. With beam pointing from the satellite 
and accurate tracking and pointing of the ship antenna, this is possible. In fact, ships 
could use the smaller quarter of a meter antennas. The space on a ship is limited, so any 
Savings in antenna size are attractive. Using inflatable structures makes this concept a 
possibility. Large antennas will be able to be used in space due to the advantages and 
savings inflatable structures provide. More research and work is needed, though, to 


further validate this technology. 


C. OPERATIONAL USE OF SPACE INFLATABLE STRUCTURE 


TECHNOLOGY 


Inflatable space structures are a promising technology that has received renewed 
interest in recent years. These structures are made of thin, flexible materials that can be 
inflated into a predetermined, manufactured shape. Research and development began on 
these structures in the 1950’s. Goodyear developed technology demonstrations on 
structures such as an inflatable search radar antenna, a lenticular inflatable paragoric 
reflector, an inflatable pyramidal hom, and a radar calibration sphere. All of these 
demonstrations were developed in the late 1950’s, but they were not the first flight-tested 


inflatable structures (Freeland and Helms, 1999, p. 4-7). The first flight-tested inflatable 
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structures were balloons that were part of NASA’s Echo program. Echo was a passive 
communications relay program, and seven balloons were launched between 1958 and 
1964. Over twenty years passed before another inflatable structure was successfully used 
in space, except for the inflatable re-entry vehicle decoys used beginning in the late 
1960’s (Katuin, 1999, p. 1). These decoys were used to simulate the radar and IR 
signatures of re-entry vehicles. Interestingly, though, they were the first flight-tested 
inflatable structures that were configured in a shape other than a sphere (Freeland and 
Helms, 1999, p. 9). It wasn’t until the mid-1980’s until new inflatable structures were 
flight-tested. 

In 1984, NASA unsuccessfully deployed an inflatable calibration target for a Ku- 
band radar. Then, in 1985, the Soviet Union used two inflatable balloons in its Venus 
missions, Vega | and Vega 2 (Katuin, 1999, p. 1). Over ten years passed before 
inflatable structures were used again, but there were significant technology 
demonstrations in the 1980’s. For example, the European Space Agency developed a 6- 
meter inflatable very long baseline interferometry antenna, an inflatable telescope 
sunshade support structure, and a 10 by 12 meter inflatable land mobile communications 
reflector antenna. L’Garde, Inc. and the United States Air Force developed an inflatable 
large offset reflector structure in the late 1980’s (Freeland and Helms, 1999, p. 10-13). 
However, it wasn’t until 1996 that another inflatable structure was launched into orbit. 
On May 20, 1996, NASA launched the Inflatable Antenna Experiment (IAE) from the 
Space Shuttle Endeavour. The IAE was a 14-meter diameter antenna that was used to 
test the potential of using inflatable structures as antennas (Katuin, 1999, p. 1). The 


mission was a success, and there are more inflatable missions on the horizon. 
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One newly developed inflatable structure is part of a United States Air Force 
project that will use lasers to track an inflated sphere target. The sphere has a 12-meter 
diameter with a skin thickness that 1s thinner than a human hair and is silver in color. 
L’Garde, Inc. constructed the sphere in four months, and its cost was $500,000. 
(Robbins, 1999, p. 1). A near future use of this technology is an inflatable solar array 
that will be part of the DS4/Champollion mission in 2003. This mission will be the first 
to land on and study the center of a comet (Acree, p. 15). Inflatable technology has a 
long and mostly successful history, and there is current work being done with this 
technology as well. In fact, inflatable technology is rapidly developing, and its uses are 
almost endless. 

There are many potential applications for inflatable structures in space. Among 
these are space suits, habitats, antennas, attenuation systems, reflectors, covers and sun 
shields, solar arrays, and radars (ILC Dover, 1999, p. 8). Other possible uses are for 
rovers with inflatable wheels, sail occulters, infrared telescopes, and radiometers 
(Chmielewski, 1999, p. 17, 21). Science instrument support structures, solar cell support 
structures, large lightweight trusses, and solar collectors and concentrators are also 
possible uses (Freeland and Helms, 1999, p. 18). The Department of Defense, NASA, 
and commercial industry are even working on developing phased array antennas (Katuin, 
1999, p. 6). In fact, the Air Force Research Laboratory initiated analytical and 
experimental evaluation of membrane phased array antennas in fiscal year 1998 (Acree, 
p. 1). Other types of more conventional structures could be used to try to achieve most of 


these applications, but there is a reason why there is considerable interest in using 
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inflatable space structures. Inflatable space structures have distinct advantages over 
conventional space structures. 

Inflatable structures have low system mass, low development and production cost, 
low packing volume, packing flexibility, reduced system complexity (high reliability), 
controlled deployment, components that can be nigidized, long life, and design flexibility 
(many different configurations and shapes are possible) (ILC Dover, 1999, p. 10). These 
are all advantageous attributes for a space structure to possess, but perhaps the most 
advantageous attribute, that has not been mentioned yet, is low cost. 

Inflatable space structures offer cost savings to a space system. Lower mass and 
stowed launcher volume may allow a smaller launch vehicle to be used. This will save a 
Space system a considerable amount of money since a large portion of a space system’s 
cost comes from its launch platform. In fact, a stowed inflatable space structure is ten to 
one hundred times smaller than a stowed mechanically deployed structure, and its mass 
can be up to ten times smaller than a conventional structure (Acree, p. 6). For example, 
in 1992 fiscal dollars, if using an inflatable space structure allowed a satellite to be 
launched in an Atlas G or a Centaur instead of a Titan IV, eighty-two million dollars 
would be saved in launch costs (Larson and Wertz, 1992, p. 731). Inflatable space 
structures offer possibilities like this. They are also inherently cheaper than conventional 
space structures. For example, an operational version of the LAE could be developed for 
approximately ten million dollars (in 1996), but a conventional space structure with the 
same capabilities as the [AE may cost as much as two hundred million dollars (Gipson, 
1996, p. 1). Overall, inflatable space structures are ten to one hundred times cheaper than 


conventional structures (Acree, p. 6). It is postulated that in 2003, a UHF to X-band 


18 


antenna with millimeter surface accuracy will have a recurring cost of seven million 
dollars for a 10-meter antenna and ten million dollars for a 25-meter antenna (Acree, p. 
4). These cost reductions are attractive, but there are even more advantages and attractive 
qualities that inflatable space structures offer to space systems. 

Inflatable space structures are not susceptible to acoustics and vibrations caused 
by launches, and they can be deployed without using extravehicular activity. They also 
have excellent dynamics while in orbit, and they tend to have relatively small surface 
errors in orbit since gas pressure tends to perfect bodies of revolution (Friese and 
Thomas, p. 1). Also, inflatable structures “offer better thermal control opportunities than 
open structures. The radiative exchange between the sides of the inflatable can sharply 
reduce temperature non-uniformities” (Thomas and Friese, p. 1). Another advantage is 
the availability of materials and their abilities to be rigidized (inflated and then hardened 
into a firm shape). Some materials used for producing inflatable structures are 
polyesters, fluoroplastics, and polymides. An example of a polyester is polyethylene 
terephthalate. Examples of fluoroplastics are Teflon (PTFE and CTFE), fluorinated 
ethylene propylene (FEP), and polyvinylidene fluonde (PVDF). An example of a 
polymide is Kapton. Also, all of these types of materials are either thermosets or 
thermoplastics. These traits allow some forms of nigidization to be possible. 

A thermoset is a material that when heated maintains its shape, and the process is 
not repeatable. A thermoplastic is a material that will melt when heated and solidify 
when cooled. This process is repeatable (Bradford, 1999, p. 4). Some methods that use 
these traits and other means for rigidization are fabric impregnation of resin that is cured 


by ultraviolet light exposure, fabric impregnation of water soluble resin that causes 
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rigidization upon water evaporation, fabric impregnation with a resin that ngidizes when 
cooled below its glass transition temperature, application of heat to cure plastic resin, and 
application of strain to aluminum laminate beyond its yield point (Freeland, Bilyeu, and 
Mikulas, p. 5). Rigidization may be desirable because some space inflatable structures, if 
not ngidized, will require relatively high pressures to maintain their shape. If leaks 
develop from holes caused by meteoroids, for example, the amount of gas needed to keep 
the structure’s shape may not be practical. Larger inflatable structures that will not 
require high pressures for inflation will not have the same problem. Their inflation 
pressure will be around 10%-7 psi (ILC Dover, 1999, p. 11). In fact, “the operating 
pressure of large antennas 1s sufficiently low so that they can operate in the meteoroid 
environment for many years. The replacement-inflatant weight is not excessive” (Friese 
and Thomas, p. 2). So, ngidization is not necessary for these structures. However, if 
surface accuracy 1s important to a particular inflatable structure, then shape control may 
be necessary to maintain its shape. 

There are many sources of surface error for an inflatable structure. Some of them 
are “material stiffness properties and areal variation, material thickness and areal 
variation, creep, moisture effects, material ‘wrinkling’ or creasing due to handling and 
packaging, fabrication, analytical shape prediction, edge support conditions, pressure 
level, thermal distortion, and gravitational effects in earth testing” (Bilyeu, Freeland, and 
Mikulas, p. 9). With so many sources of error, a capable actuation system may be needed 
for certain applications of inflatable space structures. Some possible actuation methods 
are adjusting edge radial displacements, controlling internal pressure, using thermal 


gradients across the structure surface, and incorporating piezoelectric materials into the 
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body of the structure (Freeland, Bilyeu, and Mikulas, p. 11). Piezoelectric materials, 
materials that change shape in the presence of an electric charge or produce an electric 
charge when their shape changes (Shields, p. 7), offer a particularly attractive actuation 
method because not only could they be used to change the shape of the structure, they 
could also be used to sense when surface errors arise. This could lead to an active control 
system. 

There are a few ways this active control system could be activated to produce an 
active control system. Two of these methods involve using an electron gun to control a 
piezoelectric film and using discrete electrode coatings on a piezoelectric film (Bradford, 
p. 2). The electron gun would scan the film, inducing an electric charge where needed to 
maintain the structure’s shape (Clayton, p. 2). This scheme doesn’t account for feedback 
of the structure’s shape. Leads or some other device would have to be connected to the 
structure. The discrete electrode coatings, or patches of coated piezoelectric material, 
could be connected to a contro] system via leads or some other device that could deliver 
electric charge and sense it also. This seems to be the most practical. Another method 
would entail piezo-induced strains on the tie rods, if they exist, of a structure. The 
implementation of this method would be similar to that of the discrete electrode coatings 
(Salama et al, p. 5). Also, these types of materials are widely available. Of the 
previously mentioned materials, PVDF, at least, can have the piezo effect induced into it 
by permanently polarizing its dipoles by applying a high voltage at high temperature. In 
general, polymers can undergo this treatment to make them piezoelectric (Salama et al, p. 
2). Of note, research has been done to develop materials with a large piezoelectric 


response suitable for inflatable structure shape control. This research produced several 
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compositions of pervoskite PbZr,.,Ti,03 (PZT) for NASA for use in shape control 
applications (Neurgaonkar and Nelson, p. 1, 4, and 31). 

Inflatable space structures are a developing, attractive technology that will allow 
missions that were impractical or impossible with conventional technology to become 
possible. The only other technology that claims that it is an effective alternative to 
inflatable technology for developing structures in space is space robots used for the 
assembly of structures. This claim does not take weight or stowed volume into account 
(Kimura et al, p. 14). If robots did assemble structures, the structure’s components would 
still have to be placed into orbit. If these components weigh the same as conventional 
components, then there would be no savings in launch cost. Inflatable space structures 
are an attractive technology that has many applications and much work is being done in 
this field today. 

Current and past funding levels for inflatable research and development are telling 
signs that there is a considerable amount of interest and enthusiasm regarding this 
technology. In fiscal year 1997, ten million dollars was spent at the Jet Propulsion 
Laboratory, NASA centers, the Department of Defense, and industry on inflatable 
research and development (Chmielewski, 1999, p. 8). In fiscal year 1998, this number 
grew to twelve million dollars (Chmielewski, 1999, p. 9). In fiscal year 1999, the 
funding number grew to twenty and a half million dollars (Chmielewski, 1999, p. 10). It 
is projected that, beginning in fiscal year 2000, inflatable structure funding will double 
every year (Chmielewski, 1999, p. 22). So, with funding on the increase, many industry 
organizations are becoming involved in the research and development of inflatable 


Structures. 
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NASA and the Department of Defense are two of the main players in this 
technology field, but the number of corporations involved is growing. In 1995, L’Garde, 
Inc., SRS, Aerospace Recovery Systems, ILC Dover, and Thiokol were the main private 
organizations that had demonstrated large inflatable structure technology capability 
(Satter and Freeland, 1995, p. 1). In 1999, Winzen Engineering Inc., Sigma Labs Inc., 
ITN Energy Systems Inc., Vertigo Inc., Millimeter Wave Technology Inc., United 
Applied Technologies Inc., Adherent Technologies Inc., Energen Inc., Triton Systems 
Inc., Aeroplas Corp., and Raven Technologies could be added to the list of organizations 
with promising inflatable structures technology (Freeland and Helms, 1999, p. 16). All 
of these corporations are contributing to the body of knowledge of inflatable structures. 
Their work is paving the way for future uses of inflatable technology. 

The current work being conducted in this technology field is the validation of 
inflatable structures. For example, the Air Force Research Laboratory is conducting 
work on controlled deployment (of structures from 8 meters to 200 meters), the validation 
of analytical models and tests, controlled structure interactions (pointing, for example), 
creating precision surfaces, and enhancing application performance. Other areas that this 
lab plans to address are creating rigidizing structures for space, developing membranes 
with good lifetime performance, and enhancing lifetime system performance (Acree, p. 
28). With efforts like these, missions proposed for the future will become realities. 

NASA has even set some goals for its inflatable structures program. These goals 
for the mid-term (2000 — 2005) are to develop technology for solar sails, antennas, rovers 
and to transition sunshields, solar arrays, and radars to industry (Chmielewski, 1999, p. 


3). Its far-term goals (2005 — 2020) are to transition solar sails and antennas to industry 
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and to develop the Gossamer spacecraft architecture (NASA program that uses inflatable 
technology) (Chmielewski, 1999, p. 3). In fact, NASA is proposing that inflatable 
structures will be able to assist in a list of varied missions. These are imaging remote 
galaxies, detecting life on extrasolar planets, monitoring the earth using high resolution, 
imaging extrasolar planets, imaging active galactic nuclei, sending video from deep 
space, monitoring earth’s environment, investigating planet subsurfaces, communicating 
optically, providing solar power in deep space, taking short time travel tips, non- 
Keplerian viewing, transporting cargo to Mars, and developing infrared astronomy 
(Chmielewski, 1999, p. 2). With goals and aspirations like these, NASA is pushing the 
development of this technology, and hopefully its near future timetable of inflatable 
projects may occur according to plan. 

As of 1999, NASA planned to have a number of inflatable structures in space 
through 2020. Some of these are a radar by 2003, the NGST sunshield by 2007, solar 
sails for a Mercury orbiter by 2007, the Arise satellite by 2008, an interstellar probe by 
2010, deep space antennas by 2010, and large optics by 2020 (Chmielewski, 1999, p. 5). 
This list is ambitious, but with current trends, it may not be unrealistic. However, there is 
still much work to be done. 

Some of the areas that the Air Force Research Lab plans to do work in are areas 
of general improvement that need to be done to help validate this technology. ILC Dover 
lists five areas of potential improvement. They are testing and developing nigidizable 
materials, controlled deployment mechanisms, structural designs, adaptive structure 
designs, and manufacturing methods (ILC Dover, 1999, p. 38). With continuing effort, 


these improvements will be made and this technology will become completely validated. 
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It. EXPERIMENT 


A. INFLATABLE STRUCTURE EXPERIMENTAL SET-UP 


To begin to explain the work done at the Naval Postgraduate School (NPS), this 
section will discuss the equipment and procedure used for this experiment. The facility 
used was the Spacecraft Research and Design Center (SRDC) in Halligan Hall at NPS. 
The procedure used for this experiment was adapted from the work of Dr. Moktar Salama 
and Dr. C. P. Kuo of the Jet Propulsion Laboratory (JPL). Parts of the procedure were 
developed exclusively for this experiment, though. To begin this chapter, however, an in 
depth look at the equipment used for this experiment will be presented. 

The pieces of equipment used for this experiment were procured from various 
sources. They were made in-house, purchased from industry, borrowed from other 
departments at NPS, or taken from the existing inventory of the SRDC. The major pieces 
of equipment used were a polyvinylidene fluoride (PVDF or Kynar) membrane, a 
polyvinyl chloride (PVC) drum with clamp, a tank of pressurized nitrogen gas, a low 
pressure air regulator, a voltage source and computer interface used for taking 
measurements (d-Space), an amplifier, copper tape, a displacement measurement laser, a 
low current power source, an oscilloscope, and various wires and tubes to connect it all 
together. The PVDF was the principle piece of equipment used since its response to 
different voltages and pressures was being studied. Figure 2 shows the drum, PVDF, and 


laser set-up. 
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Figure 2. Experimental Set-Up. 

Membranes were purchased from a company called Measurement Specialties, Inc. 
The PVDF membranes are 52 micrometers (0.0020488 in) thick cut in a circular pattern 
with a 26.65 cm (10.5 in) diameter. A lead for a voltage source attachment was extended 
from the circular pattern, making the membrane look somewhat like an apple with its 
stem. The membranes are piezoelectric, poled to create a mechanical response 
(contraction or expansion) in the “3” or thickness direction when an electric field is 
applied. On both sides of each membrane is a thin coating of NiCu alloy, used as a 
conductor to apply an electric field to the membrane. To conduct the experiment, one 
membrane was attached to a PVC drum. A schematic of the experiment and its 


components can be seen in Figure 3. 
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Figure 3. Schematic of Experiment. 


The drum has two basic parts. These parts are the base and the lip. The base is a 


cylinder that is open on one end and closed on the other. The outer diameter of the 


cylinder is 22.84 cm (9 in) and the inner diameter is 20.30 cm (8 in). The depth of the 


cylinder is 12.70 cm (5 in). The lip is mgidly attached to the cylinder on its open end and 


has an outer diameter of 26.65 cm (10.5 in) and an inner diameter of 21.57 cm (8.5 in). 
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The lip’s thickness is 0.63 cm (.25 in). The lip has twenty-four 0.32 cm (0.125 in) 
diameter holes spaced evenly around it so that a clamp can be fastened to the lip. Placing 
the membrane between the lip and clamp secures the membrane so that the area from 
10.79 cm (4.25 in) from the center of the membrane to the outer edge of the membrane 
for all 360 degrees of the circle is rigidly fixed. Twenty-four screws and nuts were used 
to attach the clamp. This didn’t make the drum and membrane airtight, but it was made 
tight enough to hold enough nitrogen so that an air regulator could maintain a constant 
pressure. 

A tank of nitrogen gas was used to provide the gas needed to pressurize the drum 
and membrane. A low-pressure gas regulator was attached to the nitrogen tank to supply 
the needed pressure to the drum and membrane. The regulator used was a Matheson ® 
Gas Products regulator model number 8-2. It is rated to receive pressures up to 20.7 MPa 
(3000 psi) and deliver pressures up to 20.7 KPa (3 psi). The tank offered enough 
nitrogen for the experiment, and the regulator supplied the proper amount of pressure to 
the membrane. Varying pressures caused varying displacements in the shape of the 
membrane, but applying an electric field to the piezoelectric membrane would also cause 
membrane displacements. 

To apply an electric field, a voltage source was used. This was accomplished 
using d-Space. A program written by Chnistian Taranti of NPS controlled the voltages 
delivered to the experiment (0 to 8.5 volts). Since the response of hundreds of volts 
applied to the membrane was desired, a high gain amplifier was used. The amplifier, a 
Trek HV power supply amplifier, model 50/750, with a gain of one hundred, was used to 


increase the voltage applied to the membrane. To connect these pieces of equipment to 
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the membrane, two strips of copper tape were applied, one on each side, to the “stem” of 
the membrane. Leads were soldered onto the copper tape, and wires were used to 
connect the voltage source to the amplifier to the soldered leads of the copper tape. With 
the copper tape adhesive attached to both sides of the membrane, a positive and negative 
lead could be attached to the membrane. In this experiment, either the positive or the 
negative lead was attached to the side of the membrane facing away from the inside of 
the drum, and then the other lead was attached to the side of the membrane facing toward 
the inside of the drum. This will be important later for the discussion about the reaction 
of the membrane to the applied electric field. So, when an electric field was applied to 
the membrane, further displacements occurred. To measure these displacements, a laser 
measurement system was used. 

A laser made by Matsushita Electric Works, Ltd. was used in this experiment. 
This laser is class I! (685 nm wavelength) with a beam projector and receiver in one unit. 
The model used was an ANR12151, which has a measurable range of +/- 50 mm. The 
output of the laser measurement system ranges from —5 Volts to +5 Volts. So,a 1 mV 
reading would theoretically equate to a 10-micrometer displacement. To operate this 
laser, a Power Designs Inc. transistorized power supply, model number 2015R, was used. 
It provides a voltage range of 0-20 Volts DC at 0-1.5 Amps. For this laser, the power 
supply was set at 15 Volts DC at 0.3 Amps. For a stationary target, like this one, this 
laser will produce the best resolution (20-micrometers) when the lowest speed selector 
switch setting (10 Hz) is used. Therefore, the 10 Hz setting was used for this experiment. 
To measure the displacements, the drum and membrane were fastened to a table so that 


the membrane was perpendicular to the table. The laser was attached to a structure that 
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placed the projector of the laser facing at the center of the membrane. So, deflections of 
the center of the membrane could be observed. See Figure 2 for more detail. 

To display the displacement information, a Hewlett Packard 500 MHz 
oscilloscope, model number 54610B, was connected to the laser measurement system. A 
voltage signal from the laser could be seen on the screen of the oscilloscope when the 
laser was measuring displacements. The average voltage of the laser signal (256 setting 
on the Average selector) was used as the reading for general observation purposes. The 
d-Space system was used to collect the data from the laser measurement device. The 
same program that set the application voltage was also used to collect the displacement 
data. Two minutes were allowed to pass to let the membrane settle, and then 
measurements were taken for intervals of one minute. Approximately 60,000 
measurements were taken per minute. These 60,000 measurements were averaged to 
create a super-measurement. When three super-measurements had been taken that were 
within a defined (arbitrary) tolerance range (one sixth of V ((Zv*)/n)-((Zv)/n)” i 
number of measurements, v = measured voltage from laser) they were averaged and 
reported. This tolerance range approximated a steady state value. If one of these super- 
measurements did not fall within this tolerance range, the oldest one was disregarded, and 
a New super-measurement was taken until three super-measurements fell within the 
tolerance range. The three super-measurements were then averaged for a final reading. 

Better results may have been found by using more sophisticated equipment that 
could be set and read more accurately. A laser that has a more fine resolution could be 
used, or sensors better able to detect micrometer deflections, like eddy current sensors, 


could be used. A more accurate low-pressure gas regulator or an airtight drum and 
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membrane apparatus could also be used. Of note, some errors may have been introduced 
when a 2.54 cm (1 in) diameter circle of VHT brand high-temperature white auto paint 
(SP-101) was placed on the center of the membrane facing the laser measurement system. 
This was done because without it, the membrane face, silver in color and very reflective, 
would not scatter the laser beam enough so that the laser receiver could sense any return 
from the membrane surface. White reflects light well, and the paint helped scatter the 
light. This paint was applied at the point of laser beam ee with the membrane so that 
the laser receiver could sense areturn. Therefore, the results of a similar experiment 
could be more accurate if less is done to the membrane physically and more sophisticated 
equipment is used. 

When taking experimental data, the readings provided by the laser measurement 
system did not appear to be linear and were therefore not reliable. So, before any 
measurements were recorded, the laser was calibrated in the lab, and, using this 
calibration data, a MATLAB m-file, also written by Chnstian Taranti, was used to 
convert laser voltage readings into distances. 

For each of ten pressure settings (0.1 psi, 0.2 psi, etc.) the laser measurement 
device was used to measure the deflection of the membrane under pressure loads alone. 
This was done so that the analytical model could be compared to the experimental results 
for pressure loading only. This is displayed in the next chapter. To begin the study of 
the membrane’s piezoelectric response to an applied voltage, the pressure inside the drum 
and membrane apparatus was set using the low-pressure regulator and nitrogen gas tank. 
Starting at 690 Pa (0.1 psi) and increasing by increments of 1380 Pa (0.2 psi), the 


pressure was increased to 4830 Pa (0.7 psi). At each pressure, voltage was applied to the 
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membrane. The voltages ranged from 0-850 Volts, applied at increments of 50 Volts. 
The actual voltages delivered, however, were 0, 50, 99.5, 148.9, 198.4, 247.9, 297.2, 
346.7, 396.1, 445.6, 495.1, 544.4, 594.0, 643.3, 692.9, 742.3, 791.6, 841.1 volts due to 
line losses. Further data manipulation was conducted in an Excel spreadsheet to calculate 
the distance the membrane moved from a reference of zero applied voltage at a given 
pressure with increasing applied voltages. 

Several errors, besides that introduced by the white paint, was introduced into 
the measurements. The laser measurement device has a +/- 0.8 % error, and lighting 
conditions, laser resolution, inaccurate pressure settings, temperature (gas expansion or 
contraction), line losses, or noise (vibration) could have contributed to differences in 
readings. The following section will examine the results of the experiment and analyze 


the data. 


B. INFLATABLE STRUCTURE EXPERIMENTAL RESULTS 


This section will discuss the results of the experiment mentioned in the previous 
section. As mentioned previously, the laser measurement system is not the most 
accurate sensor that could be used to measure the displacement of the PVDF membrane. 
However, for every pressure used in the experiment, a general displacement trend was 
observed for both polarity settings. The membrane’s displacement increased or 
decreased (slightly) by increasing the applied voltage. In other words, the membrane’s 


center got closer to or further away from the laser measurement system when voltage was 
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applied to it. The data recorded and the graphs constructed from this data can be viewed 
in Appendix C. 

As mentioned earlier, the membrane is coated on both sides by a thin metal layer. 
The positive electrode is indicated by a plus sign wnitten on it (provided by Measurement 
Specialties, Inc.). The negative voltage lead was applied to this positive electrode. 
Voltage was applied creating an electric field with a negative polarity in the direction of 
the positive electrode (side of membrane facing the laser measurement system) and a 
positive polarity in the direction of the negative electrode (side of membrane facing the 
inside of the drum). The displacement of the membrane due to this electric field was in 
the direction of the laser measurement system. The positive and negative voltage leads 
were also reversed in position, but the response of the membrane to this configuration 
resulted only in displacement at 0.1 psig. At this pressure, the force pushing on the 
membrane was not so great as to hinder the movement of the membrane due to the 
piezoelectric effect. All other pressures tested did not allow such movement, perhaps due 
to an increased tension in the membrane that could not be overcome by piezoelectric 
induced movements. The results will be shown later. 

Not initially being given the poling direction (defined as the direction from 
negative voltage lead to the positive voltage lead in the poling process) of the membrane 
by Measurement Specialties, Inc., it was derived from the information obtained through 
experimentation and other information provided by Measurement Specialties, Inc. A 
voltage applied to a piezoelectric ceramic material that is opposite in polarity to the 
poling direction results in a compression of the membrane in its thickness (“3” direction) 


and expansion of the membrane in its length and width directions (“1” and “2” 
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directions). This movement appears to be what occurred in this experiment when the 
negative lead of the voltage source was attached to the positive electrode. The internal 
pressure of the drum pushed the membrane out further when higher and higher voltages 
were applied. This occurred because the membrane had increasing amounts of slack (less 
taught) in the length and width directions. So, the membrane was capable of being 
pushed out more by the internal pressure. If the poling direction were in the direction of 
the applied voltage polarity, the thickness of the membrane would increase, contracting 
the length and width of the membrane. This would make it more taught and less capable 
of being pushed out by the internal pressure of the drum. In fact, the membrane would 
not be pushed out toward the laser measurement system in this set-up but would in fact 
either remain in its position or retreat from the laser measurement system. This appears 
to be what occurred when the positive lead of the voltage source was attached to the 
positive electrode. However, after receiving poling information from Measurement 
Specialties, Inc., the poling direction of the membrane was derived. 

The poling direction of the film, in the thickness “3” direction, is in the negative 
electrode direction (away from the laser measurement device). This was determined 
using the following information. For piezofilms, the d constant (“ratio of strain 
developed along a specific axis to the value of electric field applied parallel to a given 
axis” (Shields, p. 13 — 14)) is negative in the “3” direction. This is just the opposite of 
the d constant of a piezoceramic. A positive “applied voltage produces a negative strain 
(i.e., the film gets thinner)” (Measurement Specialties, Inc., p. 3). The positive lead was 
placed on the side of the membrane that the poling direction pointed toward (the side 


facing away from the laser measurement device), and the film got thinner. The positive 
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electrode plus sign seems to have no correlation to the poling direction, unless it indicates 
the opposite of the poling direction. Knowing why the membrane behaved the way that it 
did, it is now appropriate to examine the amplitudes of the displacements. 

Table 1 shows the displacement of the membrane at each internal pressure due to 


the piezoelectric effect induced by an applied voltage of 850 volts. 


Table 1. Displacement of Membrane due to Piezoelectric Effect (850 volts) and Pressure 








These values are based on data collected and recorded by d-Space for each of the four 
pressure settings. They represent the displacement due to the application of 850 volts. 
The expected results are a larger displacement of the membrane for larger applied 


voltages. This was observed and can be seen in Figures 4, 5, 6, and 7. 
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Deflection of Membrane due to Piezoelectric Effect (0.1 psi) - Negative 
Lead Attached to Positive Sign Side 





+ ern tarnnries 


740 4 





120 
100 


meen Netiosion of Membrane 
&> 


k 
60 
1 


20 


blicrometers 


°] 
GC 50 100 150 200 250 300 35 400 450 500 555 GOO 650 75 750 800 850 


Volts 


Figure 4. Deflection of Membrane due to Piezoelectric effect (0.1 psi) — Negative 


Lead Attached to Positive Sign Side 


Deflection of Membrane due to Piezoelectric Effect (0.3 psi) - Negative 
Lead Attached to Positive Sign Side 
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Figure 5. Deflection of Membrane due to Piezoelectric effect (0.3 psi) — Negative 


Lead Attached to Positive Sign Side 


Deflection of Membrane due to Piezoelectric Effect (0.5 psi) - Negative Lead 
on Positive Sign Side 
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Figure 6. Deflection of Membrane due to Piezoelectric effect (0.5 psi) — Negative 


Lead Attached to Positive Sign Side 


Deflection of Membrane due to Piezoelectirc Effect (0.7 psi) - Negative Lead 
on Positive Sign Side 
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Figure 7. Deflection of Membrane due to Piezoelectric effect (0.7 psi) — Negative 


Lead Attached to Positive Sign Side 


The displacement of the membrane at each pressure setting shows a general 
increase in the laser measurement svstem direction for each pressure setting. All of the 
graphs show a displacement in the same direction. For the measurements collected with 
the positive voltage lead on the positive electrode (plus sign side), the results showed that 
the membrane did not move in either direction, except for 0.1 psig, for reasons mentioned 


earlier. Figures 8. 9, 10, and 11 show this. 


Deflection of Membrane due to Piezoelectric Effect (0.1 psi) - Positive 
Lead Attached to Positive Sign Side 
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Figure 8. Deflection of Membrane due to Piezoelectric effect (0.1 psi) — Positive Lead 


Attached to Positive Sign Side 


Deflection of Membrane due to Piezoelectric Effect (0.3 psi) - Positive 
Lead Attached to Positive Sign Side 
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Figure 9. Deflection of Membrane due to Piezoelectric effect (0.3 psi) — Positive Lead 


Attached to Positive Sign Side 
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Figure 10. Deflection of Membrane due to Piezoelectric effect (0.5 psi) — Positive Lead 


Attached to Positive Sign Side 


Deflection of Membrane due to Piezoelectric Effect (0.7 psi) - Positive 
Lead on Positive Sign Side 
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Figure 11. Deflection of Membrane due to Piezoelectric effect (0.7 psi) — Positive Lead 


Attached to Positive Sign Side 


The resolution of the laser measurement device is only 20 micrometers, so the 
measurements for Figures 9, 10, and 11 show that the displacement was inside or very 
near this resolution. With this in mind, the membrane did not move for these pressure 
settings when the positive voltage lead was placed on the positive electrode of the 
membrane. With better measurement devices, however, better displacement readings 
could be obtained and then displacements could accurately be predicted for given 
pressure settings. With this knowledge, an actuation system could be developed to take 
advantage of these displacements. 

An alternate method obtain values of displacement under this set of applied loads 
is through modeling the piezoelectric film as a thin shell. By using MSC/PATRAN and 


MSC/NASTRAN, or similar analytical modeling programs, this membrane can be 
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modeled and evaluated. Once the model responds like the experimental set-up to 
pressure and voltage, evaluation of the piezoelectric film in space application situations 
can be performed. The next chapter describes the efforts in accurate modeling of the 
piezoelectric film as a thin shell undergoing large displacements nad large rotations using 


the nonlinear incremental finite element options of MSC/NASTRAN software. 


41 


THIS PAGE INTENTIONALLY LEFT BLANK 


42 


IV. ANALYTICAL MODEL SET-UP AND RESULTS 


The analytical model used in this research was created using MSC/PATRAN and 
MSC/NASTRAN software. The software was used to create the geometric model, and 
combinations of pressure and voltage that were observed in the experiment were applied 
to the model. This chapter describes the modeling aspects of the thin piezoelectric film. 

MSC/PATRAN and MSC/NASTRAN are capable of modeling piezoelectric 
materials by using a thermal analogy. The piezo strain constants of the material are 
converted into coefficients of thermal expansion. This is done using the following 
equation: eq = d/ tpiezo (d = piezo strain constant, t =thickness). The coefficient of 
thermal expansion (Qq) can then be prescribed to the experimental model as a material 
property in the analysis. The values of the voltage applied corresponds to the 
temperature that is to be used in the MSC/NASTRAN model (in this model, degrees 
fahrenheit). The values of the thermal coefficients of expansion are presented in 
Appendix D. There is a value for the “1” direction and the “2” direction. However, in 
MSC/PATRAN, as a first approximation of the study, the average of the two coefficients 
of thermal expansion was used in an isotropic setting. This approximation, as seen later, 
introduces a small percentage of error in the response of the film to applied loads. 

MSC/PATRAN is a graphical user interface package used to model structural and 
thermal problems. It generates an interface to run MSC/NASTRAN analysis. The 
structural and thermal aspects were modeled using MSC/PATRAN. The model from 
MSC/PATRAN was then used to create an input file, (.bdf or .dat) for MSC/NASTRAN. 


MSC/NASTRAN, a multi-disciplinary finite element analysis tool, is used in computing 
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the response in the form of displacements, rotations, stresses, etc., based on input 
geometry, boundary conditions, and loads. 

The finite element method offers virtually unlimited problem generality by 

permitting the use of elements of various regular shapes. These elements 

can be combined to approximate any irregular boundary. In similar 

fashion, loads and constraints of any type can be applied (Miller, p. 3). 
The piezoelectric fim (approximate thickness of 0.002 in) modeled as a thin-shell 
undergoes large displacements and large rotations (also note that E 1s of the order of 
500,000 psi). For the given pressure loadings and the temperature loadings, the 
displacements of the film are several thousand times the thickness. This behavior 
requires the use of a nonlinear approach as displacements and rotations are large (linear 
strain-displacement approximations are violated) and as such MSC/NASTRAN has the 
capability to analyze such problems. The input deck generated by MSC/NASTRAN is 
changed (or edited) to incorporate the analysis parameters for computing the response of 
the thin shell to the applied loadings. Before any solutions could be obtained, though, 
inputs into the MSC/PATRAN model had to be made. 

The MSC/PATRAN model was constructed using 216 finite elements. This was 
accomplished by placing 36 mesh seeds about the perimeter of of an 8.5 in membrane. 
This size was selected for the analytical model corresponding to the diameter of the 


membrane that is not rigidly clamped by the lip and drum of the experiment. Figure 12 


shows the finite element model developed in MSC/NASTRAN. 





Figure 12. Finite Element Model Produced in MSC/PATRAN 


Another assumption made was the modulus of elasticity of the membrane. 
Measurement Specialties, Inc. gives a range of the modulus of elasticity of PVDF at a 52 
micrometer thickness from 2 — 4 Gpa (290,000 psi to 380,000 psi). A modulus of 
elasticity of 537,500 psi was used in the analytical model. 

Once the .dat file was generated, it was manipulated to solve a non-linear problem 
for multiple pressure and temperature combinations. The code solved for displacements 
due to each pressure setting and one temperature. So, the .dat file was changed for each 
temperature and run in MSC/NASTRAN. The MSC/NASTRAN analysis provided .fo6 
files that included the displacements of the first nine elements of the finite element model 
of the membrane. These displacement vectors were compiled and placed in a word 
processor file (these values are in inches). The displacement vectors and the .dat file can 


be seen in Appendix D. 


Figure 13 presents the results of the maximum displacement of the center as the 
pressure i$ increased. As can be seen, the maximum displacement at 0.1 psig is about a 
thousand times the thickness of the membrane. As mentioned earlier, the observed 
values have ‘rounding off’ errors in getting the measured displacements. The 
MSC/NASTRAN results agree well with the finite element results published by JPL. 
They also agree well with measured deflections of the membrane under solely pressure 
loads. Of note. the reference starting point for all three curves in the graph in Figure 15 is 
the membrane displacement at 0.1 psig as calculated by the MSC/NASTRAN code 
developed here at NPS. This was done to show the relative displacements of the three 


measurement attempts from a common reference. 


Displacements of Membrane Under Pressure Alone 
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Figure 13. Displacements of Membrane with only Internal Pressure Applied 
The results of the analytical mode] when temperatures were applied, matched 


nicely with the experimental results. When different temperatures were put into the code, 
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the resulting displacements followed the same trends observed in the experiment. Graphs 


of these results can be seen in Appendix D. Two examples, Figures 14 and 15 follow. 


Displacement of Membrane at .1 psig NASTRAN 
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Figure 14. Analytical Model Results of Displacement of Membrane Exposed to .1 psig 


and Positive Temperatures. 
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Figure 15. Analytical Model Results of Displacement of Membrane Exposed to .1 psig 


and Negative Temperatures. 
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Decreasing a negative temperature caused a decrease in the displacement of the 
membrane. An increase in temperature resulted in increases in displacement. In the 
experiment, an increase in voltage with the negative lead of the voltage source attached to 
the positive electrode of the membrane increased the displacement of the membrane. An 
increase in voltage with the positive lead of the voltage source attached to the positive 
electrode of the membrane did not change the displacement of the membrane. The latter 
experimental configuration corresponds to the decreasing temperature configuration for 
the analytical model. The model shows a negative displacement due to decreasing 
temperature, but the experiment showed that the membrane was not capable of moving in 
that direction with internal pressures higher than 0.1 psig, most likely due to increased 
tension in the membrane due to the higher pressure loads. The analytical model does 
make intuitive sense, because if the temperature of the membrane were reduced, it would 
not expand, but it would contract. This would correspond to a piezoelectric matenial 
becoming thicker in the “3” direction and shorter in the” 1” and “2” directions. The 
increasing temperature configuration in the analytical model corresponds to the 
experimental configuration of the negative lead of the voltage source attached to the 
positive electrode of the membrane. An increasing temperature would expand the 
membrane, and this corresponds to a membrane becoming thinner in the “3” direction 
and longer in the “1” and “2” directions. Of note, if a positive temperature is applied to 
the membrane before a pressure load is, the rigidly bounded membrane will buckle. 
NASTRAN is then incapable of proceeding further. A pressure load needs to be applied 
first, giving stiffness to the membrane, allowing the temperature loads to be applied 


without buckling the membrane. 
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In the experiment, as has been mentioned before, there are a few things that may 
have contributed to inaccuracies in the results of the experiment. Also, there may be 
inaccuracies in the results obtained by the model. Inaccuracies may have been introduced 
because the average of the coefficients of thermal expansion may not be an accurate way 
to implement the temperature analogy, or the modulus of elasticity may not be accurate 
for the membrane used in this experiment. 

A milestone in this research was establishing a nonlinear MSC/NASTRAN model 
that uses pressure and temperature loadings to calculate the displacements of an 
extremely thin membrane. Future work could be done to introduce membranes of larger 
size into the space environment. Also, the model can be used to determine the response 
of larger inflated structures to analogous voltage inputs. Optimum placement of 
piezoelectric films on large inflatable structures for desired responses could also be 


accomplished. This work can be used as a starting place for such future work. 
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V. CONCLUSIONS 


Inflatable thin film space-borne structures are revolutionary in terms of mass, 
stowed volume, and capability. The Navy and the Department of Defense should 
investigate using these materials in future space-borne communications platforms. It has 
been shown that a lot of work has been done and is going to be done with this 
technology, and its attributes far outweigh any drawbacks (which are very few in 
number). The enhanced communications capabilities that large antennas made of these 
materials offer are phenomenal. However, this technology is not quite ready for use in 
this application. 

Surface errors in the shape of large parabolic antennas caused by the space 
environment can degrade the performance of these antennas, therefore some form of 
shape control has to be implemented to maintain the ideal shape of these antennas. Using 
piezoelectric material is one solution to this problem. The research done for this thesis 
shows that piezoelectric thin films are plausible materials to be used to help maintain 
shape. Not only can they be used to change an inflatable structure’s shape, they can also 
be used to sense when the ideal shape has been changed. Through experimentation, it has 
been shown that the shape change of a piezoelectric thin film under pressure is 
repeatable. By developing a nonlinear MSC/NASTRAN model of a thin film under 
pressure and thermal loads, it has been shown that computer models can be constructed 
that will help predict and optimize piezoelectric thin film usage. 

This thesis continued with the work of Dr. Salama, Dr. Kuo, B. Wada, and M. 


Thomas. Their work was very similar, but the research reported here placed a membrane 
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of a different size under a higher pressure. Displacements were observed and calculated 
that, without the influence of voltage or temperature, were very similar in nature to those 
reported by Salama, Kuo, Wada, and Thomas. They also reported that the out-of-plane 
displacement of their membrane due to an applied voltage of 300 volts was about .0012 
in. The experiment conducted for this research produced an out-of-plane displacement of 
about .006 in for an applied voltage of 300 volts. The analytical model produced an out- 
of-plane displacement of about .0020 in for an applied voltage of 300 volts. However, 
the out-of-plane displacements for this model were obtained with a different 
configuration than those obtained by the experiment. They are both approximately, 
however, in the same range as the results obtained by Salama, Kuo, Wada, and Thomas. 
They stated that this out-of-plane displacement should scale directly with the diameter of 
the membrane (their diameter was 10 in). The experimental results for this thesis do not 
support this statement ((8.5 in / 10 in)*.0012 in = .0010 in, not .006 in). Again, the laser 
measurement device is not the best instrument that could be used in this experiment, but 
there could also be error in the results of Salama, Kuo, Wada, and Thomas. 

Future work that can be done at NPS includes using better measurement devices 
to measure surface deflections of the membrane and developing analytical models of 
large inflatable structures and predicting their behavior and performance. Also, 
conducting temperature experiments on the membrane and drum to see if this has an 
effect on deflection and testing for the modes and natural frequencies of the membrane 
could be pursued. There is a lot of work left to be done on this technology, and the Navy 
and the Department of Defense should keep a watchful eye on the progress of the 


developments of this technology. 
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The Navy and the Department of Defense could benefit greatly from using 
inflatable antennas on communications satellites. They are light and compact when 
stowed, both of which help reduced the size of the launch vehicle and subsequently the 
cost of the program. The enhanced capabilities that larger antennas bring to warfighters, 
especially disadvantaged users with limited power and antenna size are incredible. With 
information superiority becoming more and more important, this capability is becoming 
more and more valuable. Planning ahead now and investing in this technology will 
ensure its growth and rapid maturity. Using this technology is just one piece of the 
puzzle that will bring true information superiority to all Department of Defense 
personnel. Inflatable space structures will be a part of the future, and hopefully, they will 


be a part of the Navy’s and the Department of Defense’s future as well. 
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APPENDIX A. EQUATIONS USED FOR ANTENNA OPERATIONAL 
ANALYSIS 







Equation Source 






Wavelength = C/ frequency Larson and Wertz, p. 242 





antenna gain = 1°D, n/A~ Larson and Wertz, p. 521 






degraded antenna gain = n(nD,/A)-eh OE") Cassapakis, Love, and Palisoc, p. 456 










EIRP = P, + G, — Line (in dB) Baldwin, p. 36 


FSPL = 32.4 + 20log(Freq(MHz)) + 20log(D(km)) (in dB) Baldwin, p. 36 








No = 10log(K) + 10log(T.) (in dB) Tomasi, p. 748 









C = EIRP — FSPL + G, — Liine (in dB) Baldwin, p. 36 





C/No = C —No (in dB) Tomasi, p. 749 








N = bandwidth + No (in dB) Tomasi, p. 748 






C/N = C-—N (in dB) decibel mathematics 






Beamwidth = 21*10” / frequency*D, (degrees) Douglas, p. 74 






D (km) = sin(Aro)(6378)/sin(nadir ang+ beamwidth) derived 





Larson and Wertz, p. 163 





Lr (km) = Ki (Afo-An) 







Wr(km) = Resin’ (Dsin(beamwidth)/ Rg) Larson and Wertz, p. 164 





Larson and Wertz, p. 165 







Fa (km) = (1/4) Lp Wr 








C/No (overall) = (C/No),(C/No)4/[(C/No)yt+(C/No)g] Tomasi, p. 758 
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Throughput (bps) = alog[(C/No — Eb/No —- required margin)/10] Baldwin, p. 36 


C/N (overall) = (C/N)y(C/N)¢/[(C/N )y+(C/N a] Tomasi, p. 758 
Shannon’s Capacity Limit = bandwidth*log2(1+C/N) Baldwin, p. 16 
Practical throughput = bandwidth*log2(M)/(1 + R) M-ary PSKs (no coding) 
Key: 


C = speed of light (3*10° m/s) 

i = wavelength 

YN = antenna efficiency 

D, = diameter of receiver 

€ = root mean square surface error 

EIRP = Effective Isotropic Radiated Power 
P, = transmitter power 

G, = transmitter gain 

FSPL = Free Space Path Loss 

D = slant range 

G, = receiver gain 

Liine = line losses 

k = Boltzmann’s Constant (1.38*107° J/deg Kelvin) 
T. = equivalent temperature 

C = received power 

No = noise density 

Ky = 111.319543 

Lr = footprint length 

Wr = footprint width 

F, = footprint area 

R = roll-off factor 

M = number of modulation symbols (e.g., M = 2 for BPSK) 
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APPENDIX B. ANTENNA ANALYSIS SPREADSHEETS AND GRAPHS 


The material contained in this appendix displays the analysis performed on the 
link budgets of different ground and space-borne antennas. Graphs display the 
throughputs possible for different scenarios using the different antennas available. Six 


different scenarios are displayed. 
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Thesis Antenna Spreadsheet 
disadvantaged user to disadvantaged user link 


uplink 

altitude ot satellite (km) 35786 
diameter of disadvantaged user antenna (m) 0.25 
transmitted power (dBW) 7 
frequency (Hz) 8.400E+09 
wavelength (m) 3.57E-02 
disadvantaged user antenna efficiency 5.50E-01 
gain of disadvantaged user antenna (dB) 24.248585 
EIRPof ground antenna (dBW) 30.248585 
line losses of disadvantaged antenna (dB) 1.000000 
diameter of Satellite antenna (m) 1.14 
satellite antenna efficiency 0'S5 
gain of spacecraft antenna (dB) 37.427882 
rms surface error (m) 0.00E+00 
degraded (actual) gain of spacecraft (dB) 37.427882 
bandwidth (Hz) 8.50E+07 
free space path loss (dB) 2.020E+02 
atmospheric attenuation (dB) 3 
line losses ot receiver (dB) 2 
equivalent temperature (K) on satellite 2710 
No (dB) -194.27031 
received power (C) (dBW) -139.326132 
required margin (dB) 3 
C/No (dB) 5.494E+01 
N (dB) -1.150E+02 
C/N (dB) -2.435E+01 
Spacecraft-centered nadir angle (deg) 0 
beamwidth (deg) 2.193E+00 
lambda (fo) (deg) 12.4601678 
lambda (ti) (deg) 0 
slant range (km) 35962 .5645 
Lf (km) 1387.06019 
Wt (km) 1.387E+03 
Fa (kn2) 1.511E+06 


35786 
0.25 

7 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1.000000 
S) 

0.55 
50.269185 
1.00E-03 


50.03141159 


8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 
-126.682040 


a 
6.759E+01 
-1.150E+02 
-1.171E+01 
0 
5.000E-01 


2.807219145 


0 


35795.01673 
312.4983523 


3.125E+02 
7.670E+04 


35786 
0.25 
7 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1.000000 
10 

0.55 
56.289785 
1.00E-03 
56.0520115 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 
-120.659799 


3 
7.361E+01 
-1.150E+02 
-5.684E+00 
0 
2.500E-01 
1.40293648 
0 
35788.2526 
156.174248 
1.562E+02 
1.916E+04 


35786 
0.25 

7 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1.000000 
15 

0.55 
59.811610 
1.00E-03 
59.5738367 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 
-117.137670 


S 
7.713E+01 
-1.150E+02 
-2.162E+00 
0 
1.667E-01 
0.935208 

0 
35787.001 
104.106927 
1.041E+02 
8.512E+03 


35786 

0.25 

if 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1.000000 
20 

0.55 
62.310385 
1.00E-03 
62.0726114 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-114.638789 
3 
7.963E+01 
-1.150E+02 
3.373E-01 
0 

1.250E-01 
0.70138422 
0 
35786.563 
78.0777709 
7.808E+01 
4.788E+03 


35786 

0.25 

7 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1.000000 
25 

0:55 
64.248585 
1.00E-03 
64.0108117 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.27031 
-112.700540 
3 
8.157E+01 
-1.150E+02 
2.276E+00 
0 

1.000E-01 
0.56109931 
0 
35786.3603 
62.4613191 
6.246E+01 
3.064E+03 


35786 
0.25 

7 
8.400E+09 
3.57E-02 
9.50E-01 
24.248585 
30.248585 
1.000000 
30 

0.55 
65.832210 
1.00E-03 
65.5944366 
8.50E+07 
2.020E+02 
3 

e 

2710 


-194.2703071 
-111.116888 


3 
8.315E+01 
-1.150E+02 
3.859E+00 
0 
8.333E-02 


0.467579111 


0 


35786.25023 
52.05069295 


5.205E+01 
2.128E+03 


35786 

0.25 

7 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1.000000 
35 

0.55 
67.171146 
1.00E-03 
66.9333724 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.27031 
-109.777936 
3 
8.449E+01 
-1.150E+02 
5.198E+00 


0 


7.143E-02 
0.40078021 
0 

35786. 1838 
446146697 
4.461E+01 
1.563E+03 


35786 
0.25 

7 
8.400E+09 
3.57E-02 
5.50E-01 
24.248585 
30.248585 
1,000000 
40 

0.55 
68.330985 
1.00E-03 
68.0932113 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.27031 


-108.618087 


3 
8.565E+01 
-1.150E+02 
6.358E+00 
0 
6.250E-02 
0.35068161 
0 

35786. 1408 
39.0377167 
3.904E+01 
1.197E+03 


DSCS Ill antenna diameter 
= .7112m 
DSCS Ill SLEP parameter 


DSCS III Smm 
0 
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downlink 

altitude of satellite (km) 

diameter of satellite antenna (m) 
transmitted power (dBW) 

line losses of transmitter (dB) 
frequency (Hz) 

wavelength (m) 

antenna efficiency 

ideal gain of satellite antenna (dB) 
rms surface error (m) 

degraded (actua!) gain of satellite (dB) 
EIRPof spacecraft (dBW) 


diameter of disadvantaged user antenna (m) 


gain of ship antenna (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 
line losses of receiver (dB) 
equivalent temperature (K) on ship 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 


C/No for entire link (dB) 
Eb/No (dB) 
spacecraft-centered nadir angle (deg) 
beamwidth (deg) 
lambda (fo) (deg) 
lambda (fi) (deg) 

Slant range (km) 

Lf (km) 

We (km) 

Fa (km2) 

modulation 

throughput (Mbps) 


C/N for entire link 

r 

Shannon's Limit (Mbps) 

Practical achieveable throughput (Mbps) 


35786 35786 
0.711 5 
6.99 Grae 

1 1. 
4.095E+09  4.095E+09 
7.33E-02 7.33E-02 
0.55 0.55 
27.086669 44.028677 
0.00E+00 1.00E-03 


27.0866694 43.97216911 
33.0766694 49.96216911 


0.25 0.25 
18.008078 18.008078 
8.50E+07 8.50E+07 
1.963E+02 1.957E+02 
3 3 

2 2 

290 290 


-203.97602 -203.97602 
-150.218187 -132.758327 
3 3 

53.757833 71.217693 
-1.247E+02 = -1.247E+02 
-2.554E+01 -8.076E+00 


5.130E+01 6.602E+01 
10 10 

0 0 
7.213E+00 1.026E+00 
48.8869961 5.770279287 
0 0 


38273.0255 35824.05692 
5442.07807 642.3448532 


5.442E+03 6.423E+02 
2.326E+07 3.241E+05 
BPSK BPSK 


0.00676133 0.200635757 


-2.799E+01 -1.327E+01 


4.000E-01 4.000E-01 
0.194 5.644 
60.714 60.714 


35786 

10 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
50.049277 
1.00E-03 
49.992769 
55.982769 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-126.730797 
3 
77.245223 
-1.247E+02 
-2.049E+00 


7.205E+01 
10 

0 

5.128E-01 
2.87929486 
0 
35795.4855 
320.521787 
3.205E+02 
8.069E+04 


BPSK 


0.80314204 


-7.246E+00 
4.000E-01 
21.180 
60.714 


35786 

15 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
53.571103 
1.00E-03 
53.5145942 
59.5045942 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-123.207692 
3 
80.768328 
-1.247E+02 
1.474E+00 


7.557E+01 
10 

0 
3.419E-01 
1.91881237 
0 
35790.2134 
213.601316 
2.136E+02 
3.583E+04 


BPSK 


35786 

20 

6.99 

i 
4.095E+09 
7.33E-02 
0.55 
56.069877 
1.00E-03 
56.0133689 
62.0033689 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-120.708470 
3 
83.267550 
-1.247E+02 
3.973E+00 


7.807E+01 
10 
0 
2.564E-01 
1.43892115 
0 
35788.3696 
160.180045 
1.602E+02 
2.015E+04 
BPSK 


35786 

25 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
58.008078 
1.00E-03 
57.9515692 
63.9415692 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-118.770063 
3 
85.205957 
-1.247E+02 
5.912E+00 


8.001E+01 
10 
0 
2.051E-01 
1.15106729 
0 
35787.5164 
128.136284 
1.281E+02 
1.290E+04 
BPSK 


1.80731867 3.21316587 5.02068369 


-3.724E+00 
4.000E-01 
43.367 
60.714 


-1.225E+00 
4.000E-01 
68.922 
60.714 


7.134E-01 
4.000E-01 
95.486 
60.714 


35786 

30 

6.99 

1 

4.095E+09 
7.33E-02 
0.55 
59.591702 
1.00E-03 
59.53519412 
65.52519412 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-117.186325 
3 

86.789695 
-1.247E+02 
7.496E+00 


8.159E+01 
10 

0 

1.709E-01 
0.959191226 
0 
35787.05301 
106.776729 
1.068E+02 
8.954E+03 


BPSK 


35786 

35 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
60.930638 
1.00E-03 
60.8741299 
66.8641299 
0.25 
18.008078 
8.50E+07 
1.957E+02 
4 

2 

290 
-203.97602 
-115.847322 
3 
88.128698 
-1.247E+02 
8.835E+00 


8.293E+01 
10 
0 
1.465E-01 
0.82214762 
0 
35786.7736 
91.5210977 
9.152E+01 
6.578E+03 
BPSK 


35786 

40 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
62.090477 
1.00E-03 
62.0339689 
68 0239689 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-114.687439 
3 
89.288581 
-1.247E+02 
9.994E+00 


8.409E+01 
10 
0 
1.282E-01 
0.71936992 
0 
35786.5923 
80.079931 
8.008E+01 
5.036E+03 
BPSK 


7.229872133 9.84073119 12.8532609 


2.297E+00 
4.000E-01 
121-671 
60.714 


3.636E+00 
4.000E-01 
146.780 
60.714 


4.796E+00 
4.000E-01 
170.524 
60.714 
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Throughput (Mbps) 
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Thesis Antenna Spreadsheet 
shore to disadvantaged user link 


uplink 

altitude of satellite (km) 
diameter of ground antenna (m) 
transmitted power (dBW) 
frequency (Hz) 

wavelength (m) 

EIRPof ground antenna (dBW) 
diameter of satellite antenna (m) 
satellite antenna efficlency 

gain of spacecraft antenna (dB) 
rms surface error (m) 

degraded (actual) gain of spacecraft (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 
line losses of receiver (dB) 
equivalent temperature (K) on satellite 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 

Spacecraft-centered nadir angle (deq) 
beamwidth (deg) 

lambda (fo) (deg) 

lambda (fi) (deg) 

slant range (km) 

Lf (km) 

Wf (km) 

Fa (km2) 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

1.14 

0:55 
37.427882 
0.00E+00 
37.427882 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.2703071 


-72.574717 
3 

1.217E+02 
-1.150E+02 
4.240E+01 

0 

2.193E+00 
12.46016784 
0 
35962.56448 
1387.06019 
1.387E+03 
1.511E+06 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

§ 

0.55 
50.269185 
1.00E-03 
§0.0314116 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-§9.930626 
3 
1.343E+02 
-1.150E+02 
5.505E+01 
0 

5.000E-01 
2.80721914 
0 
35795.0167 
312.498352 
3.125E+02 
7.670E+04 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

10 

0.55 
56.289785 
1.00E-03 
56.0520115 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-53.908384 
3 
1.404E+02 
-1.150E+02 
6.107E+01 
0 

2.500E-01 
1.40293648 
0 
35788.2526 
156.174248 
1.562E+02 
1.916E+04 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

15 

0.55 
59.811610 
1.00E-03 
59.57383669 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.2703071 


-50.386255 

3 

1.439E+02 
-1.150E+02 
6.459E+01 

0 

1.667E-01 
0.935207998 
0 
35787.00101 
104.1069269 
1.041E+02 
8.512E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

20 

0.55 
62.310385 
1,.00E-03 
62.07261142 
8.50E +07 
2.020E+02 
3 

2 

2710 


-194.2703071 


-47.887374 
3 

1.464E+02 
-1.150E+02 
6.709E+01 

0 

1.250E-01 
0.70138422 
0 
35786.56304 
78.07777088 
7.808E+01 
4.788E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

25 

0.55 
64.248585 
1.00E-03 
64.0108117 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.27031 
-45.949125 
3 
1.483E+02 
-1.150E+02 
6.903E+01 
0 

1.000E-0% 
0.56109931 
0 
35786.3603 
62.4613191 
6.246E+01 
3.064E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

30 

0.55 
65.832210 
1.00E-03 
65.5944366 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 1 


-44.365473 

3 

1.499E+02 
-1.150E+02 
7.061E+01 

0 

8.333E-02 
0.467579111 
0 
35786.25023 
52.05069295 
5.205E+01 
2.128E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

oo 

0.55 
67.171146 
1.00E-03 
66.9333724 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-43.026521 
3 
1.512E+02 
-1.150E+02 
7.195E+01 
0 
7.143E-02 
0.40078021 
0 

35786. 1838 
44.6146697 
4.461E+01 
1.563E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

40 

0:59 
68.330985 
1.00E-03 
68.0932113 
8.50E+07 
2.020E+02 
$ 

2 

2710 
-194.270307 
-41.866672 
3 
1.524E+02 
-1.150E+02 
7.311E+01 
0 
6.250E-02 
0.35068161 
0 

35786. 1408 
39.0377167 
3.904E+01 
1.197E+03 


DSCS Ill antenna diameter 
= .7112m 
DSCS Ill SLEP parameter 


DSCS Ill S mm 
0 
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downlink 


altitude of satellite (km) 
diameter of satellite antenna (m) 
transmitted power (dBW) 

line tosses of transmitter (dB) 


frequency (Hz) 
wavelength (m) 


antenna efficiency 

ideal gain ot satellite antenna (dB) 

rms surface error (m) 

degraded (actual) gain ot satellite (dB) 
EIRPof spacecraft (dBW) 

diameter of disadvantaged user antenna (m) 
gain of ship antenna (dB) 


bandwidth (Hz) 


free space path loss (dB) 
atmospheric attenuation (dB) 

line losses of receiver (dB) 
equivalent temperature (K) on ship 


No (dB) 


received power (C) (dBW) 
required margin (dB) 


C/No (dB) 
N (dB) 
C/N (dB) 


C/No tor entire tink (dB) 


Eb/No (dB) 


spacecratt-centered nadir angle (deg) 
beamwidth (deg) 
lambda (to) (deg) 


lambda (fi) (deg) 
slant range (km) 
Lf (km) 

Wf (km) 

Fa (km¥2) 
modulation 


throughput (Mbps) 


C/N for entire link 


t 


Shannon's Limit (Mbps) 
Practical achieveable throughput (Mbps) 


35786 

0.711 

6.99 

1 

4.095E+09 
7.339E-02 
0.55 
27.086669 
0.00E+00 
27.08666939 
33.07666939 
0.25 
18.008078 
8.50E+07 
1.963E+02 
3 

2 

290 
-203.97602 
-150.218187 
3 

5.376E+01 
-1.247E+02 
-2.554E+01 


5.376E+01 
10 
0 
7.213E+00 
48.88699612 
0 
38273.0255 
5442.078066 
5.442E+03 
2.326E+07 
BPSK 
0.011906476 


-2.554E+01 
4.000E-01 
0.342 
60.714 


35786 

5 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
44.028677 
1.00E-03 
43.9721691 
49.9621691 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-132.758327 
3 
7.122E+01 
-1.247E+02 
-8.076E+00 


7.122E+01 
10 
0 
1.026E+00 
5.77027929 
0 
35824.0569 
642.344853 
6.423E+02 
3.241E+05 
BPSK 


35786 

10 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
50.049277 
1.00E-03 
49.992769 
55.982769 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-126.730797 
3 
7.725E+01 
-1.247E+02 
-2.049E+00 


7.725E+01 
10 
0 
5.128E-01 
2.87929486 
0 
35795.4855 
320.521787 
3.205E+02 
8.069E+04 
BPSK 


35786 

15 

6.99 

1 
4.095E+09 
7.33E-02 
0.65 
53.571103 
1.00E-03 
53.51459421 
59.50459421 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-123.207692 
3 

8.077E+01 
-1.247E+02 
1.474E+00 


8.077E+01 
10 
0 
3.419E-01 
1.91881237 
0 
35790.21344 
213.6013162 
2.136E+02 
3.583E+04 
BPSK 


0.66339029 2.65779892 5.981809483 


-8.076E+00 
4.000E-01 
17.748 
60.714 


-2.049E+00 
4.000E-01 
59.453 
60.714 


1.474E+00 
4.000E-01 
107.570 
60.714 


35786 

20 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
56.069877 
1.00E-03 
56.01336894 
62.00336894 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-120.708470 
3 

8.327E+01 
-1.247E+02 
3.973E+00 


8.327E+01 
10 
0 
2.564E-01 
1.438921148 
0 
35788.3696 
160.1800446 
1.602E+02 
2.015E+04 
BPSK 
10.63542377 


3.973E+00 
4.000E-01 
153.503 
60.714 


35786 

25 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
58.008078 
1.00E-03 
57.9515692 
63.9415692 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-118.770063 
3 
8.521E+01 
-1.247E+02 
5.912E+00 


8.521E+01 
10 
0 
2.051E-01 
1.15106729 
0 
35787.5164 
128.136284 
1.281E+02 
1.290E+04 
BPSK 


35786 

30 

6.99 

1 
4.095E+09 
7.33E-02 
O55 
59.591702 
1.00E-03 
59.53519412 
65.52519412 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-117.186325 
3 

8.679E+01 
-1.247E+02 
7.496E+00 


8.679E+01 
10 
0 
1.709E-01 
0.959191226 
0 
35787.05301 
106.776729 
1.068E+02 
8.954E+03 
BPSK 


35786 

35 

6.99 

1 
4.095E+09 
7.39E-02 
0.55 
60.930638 
1.00E-03 
60.8741299 
66.8641299 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-115.847322 
3 
8.813E+01 
-1.247E+02 
8.835E+00 


8.813E+01 
10 
0 
1.465E-01 
0.82214762 
0 
35786.7736 
91.5210977 
9.152E+01 
6.578E+03 
BPSK 


35786 

40 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
62.090477 
1.00E-03 
62.0339689 
68.0239689 
0.25 
18.008078 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-114.687439 
3 
8.929E+01 
-1.247E+02 
9.994E+00 


8.929E+01 
10 
0 
1.282E-01 
0.71936992 
0 
35786.5923 
80.079931 
8.008E+01 
5.036E+03 
BPSK 


16.618642 23.93146425 32.5738905 42.5459208 


5.912E+00 
4.000E-01 
194.912 
60.714 


7.496E+00 
4.000E-01 
231.736 
60.714 


8.835E+00 
4.000E-01 
264.527 
60.714 


9.994E+00 
4.000E-01 
293.908 
60.714 
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—m@— Shannon's Limit 


~~~ Throughput Constrained by Bandwidth, 
Modulation, and Roll-Off Factor 


Seen ne natanathtesnamaaatadeaie 





ewes wR ee ee) 


15 20 25 30 35 40 


Diameter of Spacecraft Antenna (meters) 


ee 


Thesis Antenna Spreadsheet 


ship to ship link 


uplink 

altitude ot satellite (km) 
diameter of ship antenna (m) 
transmitted power (dBW) 
trequency (Hz) 

wavelength (m) 

EIRPof ship antenna (dBW) 
diameter of satellite antenna (m) 
satellite antenna etficiency 

gain ot spacecraft antenna (dB) 
rms surtace error (m) 

degraded (actual) gain of spacecratt (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 
line losses of receiver (dB) 
equivalent temperature (K) on satellite 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 

spacecraft-centered nadir angle (deg) 
beamwidth (deg) 

lambda (to) (deg) 

tambda (ti) (deg) 

slant range (km) 

Lf (km) 

WE (km) 

Fa (kmY2) 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 

72 

1.14 

0.55 
37.427882 
0.00E+00 
37.427882 
8.50E+07 
2.020E+02 

3 

2 

2710 
-194.2703071 
-97.574717 
3 

9.670E+01 
-1.150E+02 
1.740E+01 

0 

2.193E+00 
12 46016784 
0 
35962.56448 
1387.06019 
1.387E+03 
1.511E+06 


35786 

2.30 

33.01 
8.400E+09 
3.57E-02 

72 

5 

0.55 
50.269185 
1.00E-03 
50.03141159 
8.50E+07 
2.020E+02 

3 

2 

2710 
-194.2703071 
-84.930626 

3 

1.093E+02 
-1.150E+02 
3.005E+01 

0 

5.000E-01 
2.807219145 
0 
35795.01673 
312.4983523 
3.125E+02 
7.670E+04 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 

72 

10 

0.55 
56.289785 
1.00E-03 
56.05201151 
8.50E+07 
2.020E+02 

3 

2 

2710 
-194.270307 
-78.908384 
3 

1.154E+02 
-1.150E+02 
3.607E+01 

0 

2.500E-01 
1.402936478 
0 
35788.25257 
156.1742476 
1.562E+02 
1.916E+04 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 
72 

15 

0.55 
59.811610 
1.00E-03 
59.5738367 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-75.386255 
3 
1.189E+02 
-1.150E+02 
3.959E+01 
0 

1.667E-01 
0.935208 

0 
35787.001 
104.106927 
1.041E+02 
8.512E+03 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 
72 

20 

0.55 
62.310385 
1.00E-03 
62.0726114 
8.50E+07 
2.020E+02 
3 

Z 

2710 
-194.270307 
-72.887374 
3 
1.214E+02 
-1.150E+02 
4.209E+01 
0 

1.250E-01 
0.70138422 
0 
35786.563 
78.0777709 
7.808E+01 
4.788E+03 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 
72 

25 

0.55 
64.248585 
1.00E-03 
64.0108117 
8.50E+07 
2.020E+02 
3) 

2 

2710 

-194 270307 
-70.949125 
3 
1.233E+02 
-1.150E+02 
4.403E+01 
0 

1.000E-01 
0.56109931 
0 

35786 3603 
62.4613191 
6.246E+01 
3.064E+03 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 
72 

30 

0.55 
65.832210 
1.00E-03 
65.5944366 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-69.365473 
3 
1.249E+02 
-1.150E+02 
4.561E+01 
0 
8.333E-02 
0.46757911 
0 
35786.2502 
52.050693 
5.205E+01 
2.128E+03 


35786 

2.36 

33.01 
8.400E+09 
3.57E-02 
72 

35 

0.55 
67.171146 
1.00E-03 
66.9333724 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.270307 
-68.026521 
3 
1.262E+02 
-1.150E+02 
4.695E+01 
0 
7.143E-02 
0.40078021 
0 

35786. 1838 
446146697 
4.461E+01 
1.563E+03 


35786 

2:30 

33.01 
8.400E+09 
3.57E-02 

72 

40 

0.55 
68.330985 
1.00E-03 
68.09321133 
8.50E+07 
2.020E+02 

3 

2 

2710 
-194.270307 
-66.866672 
3 

1.274E+02 
-1.150E+02 
4.811E+01 

0 

6.250E-02 
0.350681611 
0 
35786.14075 
39.03771673 
3.904E+01 
1.197E+03 


DSCS Ill antenna diameter 
= .7112m 
DSCS Iti SLEP parameter 


DSCS tlt SLimm 
38.709677 
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downlink 

altitude of satellite (km) 

diameter of satellite antenna (m) 
transmitted power (dBW) 

line losses of transmitter (dB) 
frequency (Hz) 

wavelength (m) 

antenna efficiency 

ideal gain of satellite antenna (dB) 
rms surlace error (m) 

degraded (actual) gain of satellite (dB) 
EIRPof spacecraft (dBW) 
diameter of ship antenna (m) 

gain of ship antenna (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 

line losses of receiver (dB) 
equivalent temperature (K) on ship 
No (dB) 

received power (C) (dBW) 
requifed margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 


C/No for entire link (dB) 

Eb/No (dB) 

Spacecraft-centered nadir angle (deg) 
beamwidth (deg) 

lambda (fo) (deg) 

lambda (fi) (deg) 

slant range (km) 

Lf (km) 

Wf (km) 

Fa (kn2) 

modulation 

throughput (Mbps) (unlimited bandwidth) 


CAN for entire fink 

c 

Shannon's Limit (Mbps) 

Practical achieveable throughput (Mbps) 


35786 

0.711 

6.99 

1 

4.095E+09 
7.33E-02 
0.55 
27.086669 
0.00E+00 
27.08666939 
33.07666939 
2.36 
37.507517 
8.50E+07 
1.963E+02 

3 

2 

290 
-203.97602 
-130.718747 
=) 

7.326E+01 
-1.247E+02 
-6.037E+00 


7.324E+01 
10 
0 
7.213E+00 
48 88699612 
0 
38273.0255 
5442.078066 
5.442E+03 
2.326E+07 
BPSK 
1.056243516 


-6.057E+00 
4.000E-01 
27.162 
60.714 


35786 

5 

6.99 

1 

4.095E+09 
7.33E-02 
0.55 

44 028677 
1.00E-03 
43.97216911 
49.96216911 
2.36 
37.507517 
8.50E+07 
1.957E+02 

3 

2 

290 
-203.97602 
-113.258887 
3 

9.072E+01 
-1.247E+02 
1.142E+01 


9.066E+01 
10 

0 

1.026E+00 
5.770279287 
0 
35824.05692 
642.3448532 
6.423E+02 
3.241E+05 


BPSK 


58.31630551 


1.136E+01 
4.000E-01 
329.516 
60.714 


35786 

10 

6.99 

1 

4.095E+09 
7.33E-02 
55 
50.049277 
1.00E-03 
49.99276903 
§5.98276903 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-107.231357 
3 

9.674E+01 
-1.247E+02 
1.745E+01 


9.669E+01 
10 
0 
5.128E-01 
2.879294855 
0 
35795.48552 
320.5217875 
3.205E+02 
8.069E+04 
BPSK 
233.6338915 


1.739E+01 
4.000E-01 
493.280 
60.714 


35786 

15 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
53.571103 
1.00E-03 
§3.5145942 
5§9.5045942 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-103.708252 
3 
1.003E+02 
-1.247E+02 
2.097E+01 


1.002E+02 
10 
0 
3.419E-01 
1.91881237 
0 
35790.2134 
213.601316 
2.136E+02 
3.583E+04 
BPSK 
525.829535 


2.091E+01 
4.000E-01 
591.533 
60.714 


35786 

20 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
56.069877 
1.00E-03 
56.0133689 
62.0033689 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-101.209030 
3 
1.028E+02 
-1.247E+02 
2.347E+01 


1.027E+02 
10 
0 
2.564E-01 
1.43892115 
0 
35788.3696 
160.180045 
1.602E+02 
2.015E+04 
BPSK 
934.903392 


2.341E+01 
4.000E-01 
661.670 
60.714 


35786 

25 

6.99 

1 
4.095E+09 
7.33E-02 
O55 
58.008078 
1.00E-03 
57.9515692 
63.9415692 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-99.270623 
3 
1.047E+02 
-1.247E+02 
2.541E+01 


1.046E+02 
10 
0 
2.051E-01 
1.15106729 
0 
35787.5164 
128.136284 
1.281E+02 
1.290E+04 
BPSK 
1460.85548 


2.535E+01 
4.000E-01 
716.203 
60.714 


7.33E-02 


1.00E-03 
59.5351941 60.8741299 
65.5251941 66.8641299 


8.50E+07 


1.709E-01 
0.95919123 0.82214762 


35786 35786 

30 35 

6.99 6.99 

1 1 
4.095E+09 4.095E+09 
7.33E-02 

0.55 0.55 
59.591702 60.930638 
1.00E-03 

2.36 2.36 
37.507517 37.507517 
8.50E+07 

1.957E+02 1.957E+02 
3 3 

2 2 

290 290 


-203.97602  -203.97602 
-97.686885 -96.347882 


3 3 


1.063E+02 1076E+02 
-1.247E+02 -1.247E+02 
2.699E+01 2.833E+01 


1.062E+02 1.076E+02 
10 10 


0 0 
1.465E-01 


0 0 


35787.053 35786.7736 
106.776729 91.5210977 
1.068E+02 9.152E+01 
8.954E+03 6.578E+03 


BPSK 


2103.68581 2863.39438 


2.694E+01 2.827E+01 
4.000E-01 
760.813 
60.714 60.714 


4.000E-01 
798.556 


35786 

40 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
62.090477 
1.00E-03 
62.03396885 
68.02396885 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-95.187999 
3 
1.088E+02 
-1.247E+02 
2.949E+01 


1.087E+02 
10 
0 
1.282E-01 
0.719369923 
0 
35786.59229 
80.07993104 
8.008E+01 
5.036E+03 
BPSK 
3739.981183 


2.943E+01 
4.000E-01 
831.264 
60.714 
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5 10 
Diameter of Spacecraft Antenna (meters) 


a , ____  _  ————— 


Thesis Antenna Spreadsheet 
ship to ship link 


uplink 

altitude of satellite (km) 

diameter of ship antenna (m) 
transmitted power (dBW) 
frequency (Hz) 

wavelength (m) 

line losses of transmitter (dB) 

gain of ship antenna (dB) 

EIRPof ship antenna (dBW) 
diameter of satellite antenna (m) 
satellite and ship antenna efficiency 
gain of spacecraft antenna (dB) 
rms surface error (m) 

degraded (actual) gain of spacecraft (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 

line losses of receiver (dB) 
equivalent temperature (K) on satellite 
No (dB) 

received power (C) (dBW) 

required margin (dB) 

CANo (dB) 

N (dB) 

C/N (dB) 

spacecraft-centered nadir angle (deg) 
beamwidth (deg) 

lambda (fo) (deg) 

lambda (fi) (deg) 

slant range (km) 

Lf (km) 

Wf (km) 

Fa (knv2) 


35786 

2.7 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

0.711 

0.55 
30.855933 
0.00E+00 
30.85593283 
3.60E+07 
1.997E+02 

3 

2 

3853 
-192.7420099 
-106.374086 
3 

8.637E+01 
-1.172E+02 
1.080E+01 

0 

4.673E+00 
27.91661303 
0 
36650.05792 
3107.664604 
3.108E+03 
7.585E+06 


35786 

af 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

5 

0.55 
47.797941 
1.00E-03 
47.6633428 
3.60E+07 
1.995E+02 
3 

Fis 

3853 
*192.74201 
-89.363314 
3 
1.034E+02 
-1.172E+02 
2.782E+01 
0 
6.646E-01 
3.73294692 
0 
35801.9401 
415.549945 
4.155E+02 
1.356E+05 


35786 

oy 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

10 

0.55 
53.818541 
1.00E-03 
53.6839427 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-83.339812 
3 
1.094E+02 
-1.172E+02 
3.384E+01 
0 
3.323E-01 
1.86489081 
0 

35789.98 
207.598792 
2.076E+02 
3.385E+04 


35786 

27 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

15 

0.55 
57.340366 
1.00E-03 
57.20576789 
3.60E+07 
1.995E+02 

3 

2 

3853 
-192.7420099 
-79.817450 
3 

1.129E+02 
-1.172E+02 
3.736E+01 

0 

2.215E-01 
1.243065606 
0 
35787.76847 
138.3774952 
1.384E+02 
1.504E+04 


35786 

27 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

20 

0.55 
59.839141 
1.00E-03 
59.7045426 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-77.318487 
3 
1.154E+02 
-1.172E+02 
3.986E+01 
0 

1.661E-01 
0.93224806 
0 
35786.9947 
103.777428 
1.038E+02 
8.458E+03 


35786 

2.7 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

25 

0.55 
61.777341 
1.00E-03 
61.6427429 
3.60E+07 
1.995E+02 
S 

2 

3853 
-192.74201 
-75.380200 
3 
1.174E+02 
-1.172E+02 
4.180E+01 
0 

1.329E-01 
0.74577951 
0 
35786.6366 
83.0198347 
8.302E+01 
5.413E+03 


35786 

27 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

30 

0.55 
63.360966 
1.00E-03 
63.2263678 
3.60E+07 
1.995E+02 
x 

2 

3853 
-192.74201 
-73.796528 
3 
1.189E+02 
-1.172E+02 
4.338E+01 
0 

1.108E-01 
0.62147436 
0 
35786.4421 
69.1822416 
6.918E+01 
3.759E+03 


35786 

2.7 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

35 

0.55 
64.699902 
1.00E-03 
64.56530359 
3.60E+07 
1.995E+02 

3 

2 

3853 
-192.74201 
-72.457564 

| 

1.203E+02 
-1.172E+02 
4.472E+01 

0 

9.494E-02 
0.532687878 
0 
35786.32477 
59.29857114 
5.930E+01 
2.762E+03 


35786 

ed 

26.02 
6.320E+09 
4.75E-02 
1.00E+00 
42.445816 
67.47 

40 

0.55 
65.859741 
1.00E-03 
65.7251425 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-71.297706 
3 
1.214E+02 
-1.172E+02 
4.588E+01 
0 
8.307E-02 
0.46609938 
0 
35786.2487 
51.8859698 
5.188E+01 
2.114E+03 


Intelsat 702 antenna diameter 


=.7112M 


Intelsat 702 parameter 


73.26007 mm 
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downlink 

allilude of satellite (km) 

diameter of satellite antenna (m) 
transmitted power (dBW) 

line losses of transmitter (dB) 
trequency (Hz) 

wavelength (m) 

antenna efficiency 

ideal gain of satellite antenna (dB) 
rms surface error (m) 

degraded (actual) gain of satellite (dB) 
EIRPoft spacecraft (dBW) 
diameter of ship antenna (m) 

gain of ship antenna (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 

line losses of receiver (dB) 
equivalent temperature (K) on ship 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 


C/No tor entire link (dB) 
Eb/No (dB) 
spacecraft-centered nadir angle (deg) 
beamwidth (deg) 
lambda (fo) (deg) 
lambda (fi) (deg) 

slant range (km) 

Lf (km) 

We (km) 

Fa (kn2) 

modulation 

throughput (Mbps) 


CAN for entire link 

r 

Shannon's Limit (Mbps) 

Practical achieveable throughput (Mbps) 


35786 

0.711 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
27.086669 
0.00E+00 
27.08666939 
38.12666939 
2.7 
38.676553 
3.60E+07 
1.963E+02 
3 

2 

290 
-203.97602 
-124.499712 
3 

7.948E+01 
-1.284E+02 
3.913E+00 


7.867E+01 
10 
0 
7.213E+00 
48. 88699612 
0 
38273.0255 
5442.078066 
5 442E+03 
2.326E+07 
BPSK 
3.68807 1766 


3.105E+00 
4.000E-01 
57.816 
25.714 


35786 

5 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
44028677 
1.00E-03 
43.9721691 
55.0121691 
aut 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-107.039852 
3 
9.694E+01 
-1.284E+02 
2.137E+01 


9.605E+01 
10 

0 
1.026E+00 
5.77027929 
0 
35824.0569 
642.344853 
6.423E+02 
3.241E+05 


BPSK 


201.754767 


2.049E+01 
4.000E-01 
245.444 
25.714 


35786 

10 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
50.049277 
1.00E-03 
49.992769 
61.032769 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-101.012322 
3 
1.030E+02 
-1.284E+02 
2.740E+01 


1.021E+02 
10 
0 
5.128E-01 
2.87929486 
0 
35795.4855 
320.521787 
3.205E+02 
8.069E+04 
BPSK 
808.169216 


2.651E+01 
4.000E-01 
317.171 
25.714 


35786 

15 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
53.571103 
1.00E-03 
53.51459421 
64.55459421 
va 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-97.489217 
3 
1.065E+02 
-1.284E+02 
3.092E+01 


1.056E+02 
10 
0 
3.419E-01 
1.91881237 
0 
35790.21344 
213.6013162 
2.136E+02 
3.583E+04 
BPSK 
1818.85893 


3.003E+01 
4.000E-01 
359.238 
25.714 


35786 

20 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
56.069877 
1.00E-03 
56.0133689 
67.0533689 
21 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-94.989995 
3 
1.090E+02 
-1.284E+02 
3.342E+01 


1.081E+02 
10 
0 
2.564E-01 
1.43892115 
0 
35788.3696 
160.180045 
1.602E+02 
2.015E+04 
BPSK 
3233.82439 


3.253E+01 
4.000E-01 
389.103 
25.714 


35786 

25 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
58.008078 
1.00E-03 
57.9515692 
68.9915692 
27, 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-93.051587 
3 
1.109E+02 
-1.284E+02 
3.536E+01 


1.100E+02 
10 
0 
2.051E-01 
1.15106729 
0 
35787.5164 
128.136284 
1.281E+02 
1.290E+04 
BPSK 
5053.06567 


3.447E+01 
4.000E-01 
412.273 
25.714 


35786 

30 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
59.591702 
1.00E-03 
595351941 
70.5751941 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-91.467850 
3 
1.125E+02 
-1.284E+02 
3.695E+01 


1.116E+02 
10 
0 
1.709E-01 
0.95919123 
0 
35787.053 
106.776729 
1.068E+02 
8.954E+03 
BPSK 
7276.58277 


3.606E+01 
4.000E-01 
431.207 
25.714 


35786 

35 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
60.930638 
1.00E-03 
60.87412991 
71.91412991 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

& 

290 
-203.97602 
-90.128846 
3 
1.138E+02 
-1.284E+02 
3.828E+01 


1.130E+02 
10 
0 
1.465E-01 
0.822147623 
0 
35786.77362 
91.52109769 
9.152E+01 
6.578E+03 
BPSK 
9904.375696 


3.740E+01 
4.000E-01 
447.217 
25.714 


35786 

40 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
62.090477 
1.00E-03 
62.0339689 
73.0739689 
27 
38.676553 
3.60E+07 
1.957E+02 
| 

2 

290 
-203.97602 
-88.968964 
3 
1.150E+02 
-1.284E+02 
3.944E+01 


1.141E+02 
10 
0 
1.282E-01 
0.71936992 
0 
35786.5923 
80.079931 
8.008E+01 
5.036E+03 
BPSK 
12936.4445 


3.856E+01 
4.000E-01 
461.086 
25.714 
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Close-up of Intelsat 702 Theoretical Throughputs Based on a 36 MHz Bandwidth (Ship to 
Ship) 
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Diameter of Spacecraft Antenna (meters) 


a 


Thesis Antenna Spreadsheet 
shore to ship link 


uplink 

altitude of satetlite (km) 
diameter of ground antenna (m) 
transmitted power (dBW) 
frequency (Hz) 

wavelength (m) 

EIRPof ground antenna (dBW) 
diameter of satellite antenna (m) 
satellite antenna efficiency 

gain of spacecraft antenna (dB) 
rms surface error (m) 

degraded (actual) gain of spacecraft (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 
line losses of receiver (dB) 
equivalent temperature (K) on satellite 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 

spacecraft-centered nadir angle (deg) 
beamwidth (deg) 

lambda (fo) (deg) 

lambda (fi) (deg) 

slant range (km) 

Lf (km) 

Wt (km) 

Fa (kn¥2) 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

1.14 

0.55 
37.427882 
0.00E+00 
37.427882 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 


-72.574717 
3 
1.217E+02 
-1.150E+02 
4.240E+01 
0 
2.193E+00 
12.4601678 
0 
35962.5645 
1387.06019 
1.387E+03 
1.511E+06 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

5 

0.55 
50.269185 
1.00E-03 


50.03141159 


8.50E+07 
2.020E+02 
3 

2 

2710 


-194.2703071 


-59.930626 
3 
1.343E+02 
-1.150E+02 
5.505E+01 
0 
5.000E-01 


2.807219145 


0 


35795.01673 
312.4983523 


3.125E+02 
7.670E+04 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

10 

0.55 
56.289785 
1.00E-03 
56.0520115 
8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 


-53.908384 
3 
1.404E+02 
-1.150E+02 
6.107E+01 
0 
2.500E-01 
1.40293648 
0 

35788 .2526 
156.174248 
1.562E+02 
1.916E+04 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

15 

0.55 
59.811610 
1.00E-03 
59.5738367 
8.50E+07 
2.020E+02 
S 

2 

2710 
-194.27031 
-50.386255 
3 
1.439E+02 
-1.150E+02 
6.459E+01 
0 

1.667E-01 
0.935208 

0 
35787.001 
104 106927 
1.041E+02 
8.512E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

20 

0.55 
62.310385 
1.00E-03 


62.07261142 


8.50E+07 
2.020E+02 
3 

2 

2710 


-194 270307 


-47.887374 
3 
1.464E+02 
-1.150E+02 
6.709E+01 
0 

1.250E-01 
0.70138422 
0 


35786.56304 
78.07777088 


7.808E+01 
4.788E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

25 

0.55 
64.248585 
1.00E-03 


64.01081168 


8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 


-45.949125 
3 
1.483E+02 
-1.150E+02 
6.903E+01 
0 
1.000E-01 


0.561099313 


0 


35786.36034 


62.4613191 
6.246E+01 
3.064E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

30 

0.55 
65.832210 
1.00E-03 
65.5944366 
8.50E+07 
2.020E+02 
3 

2 

2710 
-194.27031 
-44 365473 
3 
1.499E+02 
-1.150E+02 
7.061E+01 
0 
8.333E-02 
0.46757911 
0 
35786.2502 
52.050693 
5.205E+01 
2.128E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

35 

OSs 
67.171146 
1.00E-03 
66.9333724 
8.50E+07 
2.020E+02 
3 

2 

2710 

-194 27031 
-43.026521 
3 
1.512E+02 
-1.150E+02 
7.195E+01 
0 
7.143E-02 
0.40078021 
0 

35786. 1838 
446146697 
4.461E+01 
1.563E+03 


35786 
18.29 

40 
8.400E+09 
3.57E-02 
97 

40 

0.55 
68.330985 
1.00E-03 


68.09321133 


8.50E+07 
2.020E+02 
3 

2 

2710 


-194.270307 


-41.866672 
3 
1.524E+02 
-1.150E+02 
7.311E+01 
0 
6.250E-02 


0.350681611 


0 


35786.14075 
39.03771673 


3.904E+01 
1.197E+03 


OSCS III antenna diameter 
= .7112m 
OSCS Ill SLEP parameter 


OSCS II S mm 
0 


A 


downlink 

altifude of safetlite (kin) 

diameter of satellite antenna (m) 
transmitted power (dBW) 

line tosses of transmitter (dB) 
frequency (Hz) 

wavelength (m) 

anfenna efficiency 

ideal gain of safellite antenna (dB) 
rms surface error (m) 

degraded (acfual) gain of safellite (dB) 
EIRPof spacecraft (dBW) 
diameter of ship anfenna (m) 

gain of ship anfenna (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 

line tosses of receiver (dB) 
equivalent temperature (K) on ship 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 


C/No for entire fink (dB) 
Eb/No (dB) 
spacecraft-centered nadir angle (deg) 
beamwidth (deg) 
lambda (fo) (deg) 
lambda (fi) (deg) 

slant range (km) 

Lf (km) 

Wf (km) 

Fa (kn¥2) 

modulation 

fhroughpuf (Mbps) 


C/N for entire tink 

r 

Shannon's Limit (Mbps) 

Pracfical achieveable throughput (Mbps) 


35786 
0.711 

6.99 

: 1 
4.095E+09 
7.33E-02 
0.55 
27.086669 
0.00E+00 
27.0866694 
33.0766694 
2.36 
37.507517 
8.50E+07 
1.963E+02 
3 

2 

290 
-203.97602 
-130.718747 
3 
7.326E+01 
-1.247E+02 
-6.037E+00 


7.326E+01 
10 
0 
7.213E+00 
48.8869961 
0 
38273.0255 
5442.07807 
5.442E+03 
2.326E+07 
BPSK 
1.06101387 


-6.037E+00 
4.000E-01 
27.272 
60.714 


35786 

5 

6.99 

1 

4.095E+09 
7.33E-02 
0.55 
44.028677 
1.00E-03 
43.97216911 
49.96216911 
2.36 
37.507517 
8.50E+07 
1.957E+02 

3 

2 

290 
-203.97602 
-113.258887 
3 

9.072E+01 
-1.247E+02 
1.142E+01 


9.072E+01 
10 

0 

1.026E+00 
5.770279287 
0 
35824.05692 
642.3448532 
6.423E+02 
3.241E+05 


BPSK 


59.11455888 


1.142E+01 
4.000E-01 
331.071 
60.714 


35786 

10 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
50.049277 
1.00E-03 
49 992769 
55.982769 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-107.231357 
3 
9.674E+01 
-1.247E+02 
1.745E+01 


9.674E+01 
10 
0 
5.128E-01 
2.87929486 
0 
35795.4855 
320.521787 
3.205E+02 
8.069E+04 
BPSK 
236.835848 


1.745E+01 
4.000E-01 
494.919 
60.714 


35786 

15 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
53.571103 
1.00E-03 
53.5145942 
59.5045942 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-103.708252 
S 
1.003E+02 
-1.247E+02 
2.097E+01 


1.003E+02 
10 
0 
3.419E-01 
1.91881237 
0 
35790.2134 
213.601316 
2.136E+02 
3.583E+04 
BPSK 
533.037657 


2.097E+01 
4.000E-01 
593.189 
60.714 


35786 

20 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
56.069877 
1.00E-03 
56.01336894 
62.00336894 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-101.209030 
= 

1.028E+02 
-1.247E+02 
2.347E+01 


1.028E+02 
10 
0 
2.564E-01 
1.438921148 
0 
35788.3696 
160. 1800446 
1.602E+02 
2.015E+04 
BPSK 
947.7201446 


2.347E+01 
4.000E-01 
663.332 
60.714 


35786 

25 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
58.008078 
1.00E-03 
57.9515692 
63.9415692 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-99.270623 
3 
1.047E+02 
-1.247E+02 
2.541E+01 


1.047E+02 
10 

0 

2.051E-01 
1.151067287 
0 
35787.51641 
128.1362844 
1.281E+02 
1.290E+04 


BPSK 


1480.883331 


2.541E+01 
4.000E-01 
717.868 
60.714 


35786 

30 

6.99 

4 
4.095E+09 
7.33E-02 
0.55 
59.591702 
1.00E-03 
59.5351941 
65.5251941 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

eC 

290 
-203.97602 
-97.686885 
3 
1.063E+02 
-1.247E+02 
2.699E+01 


1.063E+02 
10 
0 
1.709E-01 
0.95919123 
0 
35787.053 
106.776729 
1.068E+02 
8.954E+03 
BPSK 
2132.52722 


2.699E+01 
4.000E-01 
762.479 
60.714 


35786 

35 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
60.930638 
1.00E-03 
60.8741299 
66.8641299 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-96.347882 
3 
1.076E+02 
-1.247E+02 
2.833E+01 


1.076E+02 
10 
0 
1.465E-01 
0.82214762 
0 
35786.7736 
91.5210977 
9.152E+01 
6.578E+03 
BPSK 
2902.65182 


2.833E+01 
4.000E-01 
800.223 
60.714 


35786 

40 

6.99 

1 
4.095E+09 
7.33E-02 
0.55 
62.090477 
1.00E-03 
62.03396885 
68.02396885 
2.36 
37.507517 
8.50E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-95.187999 
3 
1.088E+02 
-1.247E+02 
2.949E+01 


1.088E+02 
10 
0 
1.282E-01 
0.719369923 
0 
35786.59229 
80.07993104 
8.008E+01 
5.036E+03 
BPSK 
3791.257117 


2.949E+01 
4.000E-01 
832.932 
60.714 
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Thesis Antenna Spreadsheet 
shore to ship link 


uplink 

altitude of satellite (km) 
diameter of ground antenna (m) 
transmitted power (dBW) 
frequency (Hz) 

wavelength (m) 

gain of ground antenna (dB) 
EIRPof ground antenna (dBW) 
diameter of satellite antenna (m) 
satellite antenna efficiency 

gain of spacecraft antenna (dB) 
rms surface error (m) 

degraded (actual) gain of spacecraft (dB) 
bandwidth (Hz) 

free space path loss (dB) 
atmospheric attenuation (dB) 
tine losses of receiver (dB) 
equivalent temperature (K) on satellite 
No (dB) 

received power (C) (dBW) 
required margin (dB) 

C/No (dB) 

N (dB) 

C/N (dB) 

spacecraft-centered nadir angle (deg) 
beamwidth (deg) 

lambda (fo) (deg) 

lambda (fi) (deg) 

slant range (km) 

Lf (km) 

We (km) 

Fa (km2) 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 
0.711 

0.55 
30.855933 
0.00E+00 
30.8559328 
3.60E+07 
1.997E+02 
3 

2 

3853 
-192.74201 
-76.839902 
3 
1.159E+02 
-1.172E+02 
4.034E+01 
0 
4.673E+00 
27.916613 
0 
36650.0579 
3107.6646 
3.108E+03 
7.585E+06 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

5 

0.55 
47.797941 
1.0GE-C3 
47.6633428 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-59.829130 
3 
1.329E+02 
-1.172E+02 
5.735E+01 
0 

6.646E-01 
3.73294692 
0 
35801.9401 
415.549945 
4.155E+02 
1.356E+05 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

10 

0.55 
§3.818541 
1.00E-03 
53.6839427 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-§3.805628 
S 
1.389E+02 
-1.172E+02 
6.337E+01 
0 
3.323E-01 
1.8648908 1 
0 

35789.98 
207 598792 
2.076E+02 
3.385E+04 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

15 

0.55 
57.340366 
1.00E-03 
57.2057679 
3.60E+07 
1.995E+02 
3 

2 
3853 
-192.74201 
-50.283266 
3 
1.425E+02 
-1.172E+02 
6.690E+01 
0 
2.215E-01 
1.24306561 
0 

35787 .7685 
138.377495 
1.384E+02 
1.504E+04 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

20 

0.55 
59.839141 
1.00E-03 
59.7045426 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-47.784304 
3 
1.450E+02 
-1.172E+02 
6.939E+01 
0 

1.661E-01 
0.93224806 
0 
35786.9947 
103.777428 
1.038E+02 
8.458E+03 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

25 

0.55 
61.777341 
1.00E-03 
61.6427429 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-45.846016 
3 
1.469E+02 
-1.172E+02 
7.133E+01 
0 

1.329E-01 
0.74577951 
0 
35786.6366 
83.0198347 
8.302E+01 
5.413E+03 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

30 

0.55 
63.360966 
1.00E-03 
63.2263678 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-44 262344 
) 
1.485E+02 
-1.172E+02 
7.292E+01 
0 

1.108E-01 
0.62147436 
0 
35786.4421 
69.1822416 
6.918E+01 
3.759E+03 


35786 

18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

35 

0.55 
64.699902 
1.00E-03 
64.56530359 
3.60E+07 
1.995E+02 

3 

2 

3853 
-192.74201 
-42.923380 

3 

1.498E+02 
-1.172E+02 
7.426E+01 

0 

9.494E-02 
0.532687878 
0 
35786.32477 
59.29857114 
5.930E+01 
2.762E+03 


35786 
18.29 

40 
6.320E+09 
4.75E-02 
59.062815 
97.00 

40 

0.55 
65.859741 
1.00E-03 
65.7251425 
3.60E+07 
1.995E+02 
3 

2 

3853 
-192.74201 
-41.763523 
3 
1.510E+02 
-1.172E+02 
7.542E+01 
0 
8.307E-02 
0.46609938 
0 
35786.2487 
51.8859698 
5.188E+01 
2.114E+03 


Intelsat 702 antenna diameter 
= .7112m 
Intelsat 702 parameter 


73.26007 mm 
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downlink 


altitude of satellite (kin) 35786 
diameter of satellite antenna (m) 0.711 
transmitted power (dBW) 12.04 
line losses of transmitter (dB) 1 
trequency (Hz) 4.095E+09 
wavelength (m) 7.33E-02 


antenna etticiency 0.55 


ideal gain of satellite antenna (dB) 27.086669 
rms surtace error (m) 0.00E+00 
degraded (actual) gain of satellite (dB) 27.0866694 
EIRPof spacecraft (dBW) 38.1266694 
diameter of ship antenna (m) PAV) 
gain of ship antenna (dB) 38.676553 
bandwidth (Hz) 3.60E+07 
free space path loss (dB) 1.963E+02 
atmospheric attenuation (dB) 3 
line losses of receiver (dB) 2 
equivalent temperature (K) on ship 290 
No (dB) -203.97602 
received power (C) (dBW) -124.499712 
required margin (dB) 3 
C/No (dB) 7.948E+01 
N (dB) -1.284E+02 
C/N (dB) 3.913E+00 
C/No for entire link (dB) 7.948E+01 
Eb/No (dB) 10 
spacecraft-centered nadir angle (deg) 0 
beamwidth (deg) 7.213E+00 
lambda (fo) (deg) 48.8869961 
tambda (fi) (deg) 0 
slant range (km) 38273.0255 
Lf (km) 5442.07807 
Wf (km) 5.442E+03 
Fa (km2) 2.326E+07 
modulation BPSK 

throughput (Mbps) : 4.44152299 
C/N for entire link 3.912E+00 
f 4.000E-01 
Shannon's Limit (Mbps) 64.493 


Practical achieveable throughput (Mbps) 25.714 


35786 

5 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 

44 .028677 
1.00E-03 
43.9721691 
55.0121691 
Pat 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 


-107.039852 


3 
9.694E+01 
-1,.284E+02 
2.137E+01 


9.694E+01 
10 

0 
1.026E+00 
5.77027929 
0 
35824.0569 
642.344853 
6.423E+02 
3.241E+05 


BPSK 


247 461233 


2.137E+01 
4.000E-01 
255.964 
25.714 


35786 

10 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
50.049277 
1.00E-03 
49.992769 
61.032769 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 


-101.012322 


3 
1.030E+02 
-1.284E+02 
2.740E+01 


1.030E+02 
10 

0 

5.128E-01 
2.87929486 
0 
35795.4855 
320.521787 
3.205E+02 
8.069E+04 


BPSK 


991.425487 


2.740E+01 
4.000E-01 
327.764 
25.714 


35786 

15 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
53.571103 
1.00E-03 
53.5145942 
64.5545942 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-97.489217 
3 
1.065E+02 
-1.284E+02 
3.092E+01 


1.065E+02 
10 

0 

3.419E-01 
1.91881237 
0 
35790.2134 
213.601316 
2.136E+02 
3.583E+04 


BPSK 


2231.36449 


3.092E+01 
4.000E-01 
369.844 
25.714 


35786 

20 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
56.069877 
1.00E-03 
56.0133689 
67.0533689 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-94.989995 
3 
1.090E+02 
-1.284E+02 
3.342E+01 


1.090E+02 
10 
0 
2.564E-01 
1.43892115 
0 
35788.3696 
160.180045 
1.602E+02 
2.015E+04 
BPSK 
3967.2789 


3.342E+01 
4.000E-01 
399.714 
25.714 


35786 

25 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
58.008078 
1.00E-03 
57.9515692 
68.9915692 
2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-93.051587 
3 
1.109E+02 
-1.284E+02 
3.536E+01 


1.109E+02 
10 

0 

2.051E-01 
1.15106729 
0 
35787.5164 
128.136284 
1.281E+02 
1.290E+04 


BPSK 


6199.16881 


3.536E+01 
4.000E-01 
422.887 
25.714 


35786 

30 

12.04 

1 
4.095E+09 
7.33E-02 
O55 
59.591702 
1.00E-03 
59.5351941 
70.5751941 
a7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-91.467850 
3 
1.125E+02 
-1.284E+02 
3.695E+01 


1.125E+02 
10 
0 


1.709E-01 
0.95919123 


0 


35787.053 
106.776729 
1.068E+02 
8.954E+03 
BPSK 
8927.03424 


3.694E+01 
4.000E-01 
441.822 
25.714 


35786 

a5 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
60.930638 
1.00E-03 


60.87412991 
71.91412991 


2.7 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-90.128846 
a 
1.138E+02 
-1.284E+02 
3.828E+01 


1.138E+02 
10 

0 
1.465E-01 


0.822147623 


0 


35786.77362 
91.52109769 


9.152E+01 
6.578E+03 


BPSK 
12150.87519 


3.828E+01 
4.000E-01 
457.832 
25.714 


35786 

40 

12.04 

1 
4.095E+09 
7.33E-02 
0.55 
62.090477 
1.00E-03 
62.0339689 
73.0739689 
PY 
38.676553 
3.60E+07 
1.957E+02 
3 

2 

290 
-203.97602 
-88.968964 
3 
1.150E+02 
-1.284E+02 
3.944E+01 


1.150E+02 
10 

0 

1.282E-01 
0.71936992 
0 
35786.5923 
80 079931 
8.008E+01 
5.036E+03 


BPSK 


15870.6917 


3.944E+01 
4.000E-01 
471.702 
25.714 
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Throughput (Mbps) 


<_ O_O 


Intelsat 702 Theoretical Throughputs Based on a 36 MHz Bandwidth (Shore to Ship) 
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—v—~ Throughput Constrained by Bandwidth, 
Modulation, and Rolt- Off Factor 
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Close-Up of Intelsat 702 Theoretical Throughputs Based on a 36 MHz Bandwidth (Shore to 
Ship) 
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APPENDIX C. LABORATORY EXPERIMENTAL RESULTS AND GRAPHS OF 
THESE RESULTS 


This appendix contains all of the raw data collected during the experiment 
conducted on the PVDF membrane. Data processing results are also displayed to the 


right of the raw data. The graphs that follow are based on this processed data. 


81 


Deflection of Membrane from Nominal Pressure Setting by Piezoelectric Effect 
ositive values mean the membrane is bulging outward toward the laser 





.1 psi - Positive Lead on Plus Sign 1 psi - Negative Lead on Plus Sign .3 psi - Positive Lead on Plus Sign .3 psi - Negative Lead on Plus Sign 
Volts micrometers micrometers micrometers micrometers 

0 0 0 0 0 
50 40.2301 26.2694 3 7946 -13.914 
100 26.4153 46.6023 3.3081 -21.0658 
150 13 4269 46.6023 0.3405 -11.822 
200 -14.9357 45.1917 4.0865 -24.131 
250 -14.5465 49.2289 -0.5838 -27.8773 
300 -36.6837 60 2216 6.2757 -29.3855 
350 -46.5122 69.9493 0.0486 -17.125 
400 -60.2337 71.3598 0.2432 -0.973 
450 -70.9876 88.8202 3.3568 7.8811 
500 -84 5156 97.5743 5.4 8.4648 
550 -87.6787 102.3889 8.4648 -3.6974 
600 -90 2579 121.8899 12.0161 6.373 
650 -90.1605 123.3488 8.9513 16.1511 
700 -78.5301 132.88 11.9188 25.5884 
750 -63.0073 132 1992 15.9565 45.0944 
800 -65.343 137.9858 21.7454 43 1487 
850 -53 5675 169.786 11.5783 45.2889 

5 psi - Positive Lead on Plus Sign .5 psi - Negative Lead on Plus Sign .7 psi - Positive Lead on Plus Sign .7 psi - Negative Lead on Plus Sign 

micrometers micrometers micrometers micrometers 

0 0 0 0 0 
50 11 5783 11.3837 -6.3731 2.6757 
100 13.9133 18.0969 0 6324 12.0647 
150 12.5026 81.7194 7.7351 29 6259 
200 8 4648 96.5043 10.508 40.3761 
250 11.0918 116.2003 18.9726 29.6259 
300 16.9781 146.7385 20.0428 51 2ede 
350 16.443 157 5817 20.8211 43.0514 
400 25.1992 156.901 16.0538 64.7937 
450 26 9018 160.9367 25.3451 71.3598 
500 22.7183 165.1669 29.5286 73.8889 
550 26.3667 164.4862 23.0588 85 7075 
600 26 3667 170 3208 20.8211 99.4223 
650 30.161 171.4877 12.989 102.4862 
700 30 842 172.4116 19.459 115.8598 
750 30.7933 170.8557 3.4541 127.8713 
800 30.9879 177.5167 6.9081 137.6454 
850 30.3069 183 6914 12.4539 151.3092 
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Deflection of Membrane due to Piezoelectric Effect (0.1 psi) - Positive Lead Attached to 
Positive Sign Side 
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Deflection of Membrane due to Piezoelectric Effect (0.3 psi) - Positive Lead Attached to 
Positive Sign Side 
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Deflection of Membrane due to Piezoelectric Effect (0.5 psi) - Positive Lead Attached to 
Positve Sign Side 
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Deflection of Membrane due to Piezoelectric Effect (0.7 psi) - Positive Lead Attached Positive 
Sign Side 


3 ‘ A 
? . Oe u 
‘ R ; . : as +2 
a i Oc SC ene ne a ne amabibanandhstateansteaumannaaiabes “eokensanns amacenexaioen 
, 0 t >  * aM: / as. = * 
ORE Rr Tame eng pee rer nmr grmeny marmnntnangnanmene ene iantuatelinanantna’: feminine net ir gee yarn aera) want mite namics manele dma ates oS awbertee san dedeicn mre ate pee ae ee mene te tren ahannnit gte eine mengret 
+ K O 


‘ ‘ ‘ 
; - - ts 2 F : ah . ba ‘ % 
a RR Re A ES ELS ANTES SANE G co ne A ON te retipteniie Byte ane pape enero etter tetas a= eet fie eat ne een aan ae aleel ER CR DAME BOF ee Ne ee ee AA AC GOPOG age nee NAIL Oe te PSOE NAAN OD SISO IN APLAR OL DCL GN GOLLIO ND EOCENE CPI IONNG OIE SOI 


—¢— Deflection of Membrane 





Ee A a) ee | mo eer oe ) ero emi I a i ah 1 eS 


100 150 200 250. 300 °350' 400° 450. 500 550 600 650 700 750. 800 850 


elec repcmaginnn cin enir pte, siete DN RET AO HS Nei ag tn Atl nett ae PRO ER ALAN A le RE AT et EOE ANT 


Volts 


86 


Micrometers 


180 


160 


140 


120 


100 - 


80 


60 


40 


20 


Deflection of Membrane due to Piezoelectric Effect (0.1 psi) - Negative Lead Attached to 
Positive Sign Side 
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Deflection of Membrane due to Piezoelectric Effect (0.3 psi) - Negative Lead Attached to 
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Deflection of Membrane due to Piezoelectric Effect (0.5 psi) - Negative Lead Attached Positive 
Sign Side 
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APPENDIX D. ANALYTICAL MODEL INFORMATION 


This appendix contains four main parts. They all pertain to the analytical model 
produced using NASTRAN and PATRAN. The four parts are: 
1. inputs necessary for the thermal analogy to model the piezoelectric 
effect 
2. graphical displays of computer model results 
3. the NASTRAN input file used to model the membrane 
4. compilation of the displacement vectors of the first nine elements 
(starting at the center of the membrane and proceeding radially outward 
for six elements, then starting over at the center at element eight) 
for all combinations of pressures and temperatures 


This data is completely computer generated. 


9] 


Voltage 


0.00E+00 
5.00E+01 
1.00E+02 
1.50E+02 
2.00E+02 
2.50E+02 
3.00E+02 
3.50E+02 
4.00E+02 
4.50E+02 
5.00E+02 
5.50E+02 
6.00E+02 
6.50E+02 
7.00E+02 
7.50E+02 
8.00E+02 
8.50E+02 


d 31(in/in)/(V/in) 


9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 
9.06E-10 


0 
24404.53 
48809.06 
73213.59 
97618.12 
122022.6 
146427.2 
170831.7 
195236.2 
219640.8 
244045.3 
268449.8 
292854.4 
317258.9 
341663.4 
366067.9 
390472.5 

414877 


E3(V/in) alpha 31 ((in/in)/(deg F) 


4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 
4.42E-07 


T (deg F) 


0.00E+00 
5.00E+01 
1.00E+02 
1.50E+02 
2.00E+02 
2.50E+02 
3.00E+02 
3.50E+02 
4.00E+02 
4.50E+02 
5.00E+02 
5.50E+02 
6.00E+02 
6.50E+02 
7.00E+02 
7.50E+02 
8.00E+02 
8.50E+02 


d 32(in/in)\(V/in) E3(V/in) alpha 32 ((in/in)/(deg F) 


1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 
1.182E-10 


0 
24404.53 
48809.06 
73213.59 
97618.12 
122022.6 
146427.2 
170831.7 
195236.2 
219640.8 
244045.3 
268449.8 
292854.4 
317258.9 
341663.4 
366067.9 
390472.5 

414877 


5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 
5.76923E-08 


T (deg F) 


0.00E+00 
5.00E+01 
1.00E+02 
1.50E+02 
2.00E+02 
2.50E+02 
3.00E+02 
3.50E+02 
4.00E+02 
4.50E+02 
5.00E+02 
5.50E+02 
6.00E+02 
6.50E+02 
7.00E+02 
7.50E+02 
8.00E+02 
8.50E+02 


OZ 
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ip 2 


NASTRAN input file created by the MSC MSC/NASTRAN 
translator ( MSC/PATRAN Version 8.5 ) on c..y 
mee O5:22. 

ISSIGN OUTPUTS = ‘dinky.op2', UNIT = 12 

Direct Text Input tor File Gee Seco: 
Linear Static Analysis, Database 

WL 10r 

‘ME 600 

Direct Text Input for Executive Control 

NT 

“ALL = ALL 

IPER = ALL 


knoxville.dat 
anput file 
O06, 2000 at 


TLE = LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


“HO = SORT 

XLINES = 999999999 

ae 45 = im2,3,4,5-6,7,8,9 
SP = 45 

MP(INIT) = 1 


Direct Text Input for Global Case Control “lata 
$Pc = 2 
BCASE 4 
AD 2 33 
BEL = Small Mechanical Load 
.PARM = 108 
$$ 
$Subcase 5 
STEMP (LOAD) = 55 
SNLPARM=108 
SLABEL = THERMAL LOADS AT 200 
tress=all 
BCASE 10 
| LOAD = 100 
MP(LOAD) = 55 
LABEL = ONE TENTH, -S0 DEG 
NLPARM = 108 
“BCASE 20 
_ LOAD = 200 
MP(LOAD) = 55 
LABEL = TWO TENTHS, -5S0 DEG 
_ NLPARM = 108 
BCASE 30 
LOAD = 300 
pie (LOAD) = 55 
_ LABEL = THREE TENTHS, -50 DEG 
NLPARM = 108 
BCASE 40 
LOAD = 400 
“MP(LOAD) = 55 
LABEL = FOUR TENTHS, -50 DEG 
NLPARM = 108 
BCASE 50 
' LOAD = 500 
MP(LOAD) = SS 
LABEL = FIVE TENTHS, ~50 DEG 
NLPARM = 108 
SCASE 60 
| LOAD = 600 
MP(LOAD) = 55 
LABEL =* SIX TENTHS, -50 DEG 
NLPARM = 108 
BCASE 70 
_ LOAD = 700 
MP(LOAD) = 55 
LABEL = SEVEN TENTHS, -50 DEG 
NLPARM = 108 
CASE 80 
LOAD = 800 
MP(LOAD) = SS 
LABEL * EIGHT TENTHS, <-50 DEG 
NLPARM = 108 
BCASE 90 
_ LOAD = 900 
MP(LOAD) = 55 
_ LABEL = NINE TENTHS, -5S0 DEG 
NLPARM = 108 
BCASE 101 
LOAD = 1000 
MP(LOAD) = 55 
LABEL = ONE, -50 DEG 
NLPARM = 108 
TEMPERATURE (BOTH) = 2 
DISPLACEMENT (SORT1, REAL) =ALL 
SPCFORCES (SORT1, REAL) #ALL 
STRESS (SORT1, REAL, VONMISES, BILIN) =ALL 
Birect Text Input for this Subcase 
SIN BULK 
RAM POST -1 
RAM PATVER 3. 
ARAM AUTOSPC YES 
ARAM INREL 0 
ARAM ALTRED NO 
RAM COUPMASS -1 
RAM, K6ROT, 1000. 
2AM WIMASS 1. 
RAM, NOCOMPS, -1 
2AM PRTMAXIM YES 
Direct Text Input for Bulk Data 


ztlements and Element Properties for region : membrane 
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pS 


knoxville.dat 
$12345678901234567890123456789012345678901234567890 
$23456789012345678901234567890123456789012345678 901234567890 
PSHELL 1 | .002047 i P25 
S$SPSHELL, 1,1,0.002047,1,1.% 
$ Pset: “membrane” will be imported as: “pshell.1" 


CTRIA3 1 1 1 2 i 8 

CQUAD4 2 1 2 3 9 8 
CQUAD4 3 1 3 4 10 9 
CQUAD4 4 1 4 5 alee 10 
CQUAD4 5 1 5 6 ale: lel 
CQUAD4 5 1 6 7 ones: 12 
CTRIA3 7 x 1 8 14 

CQUAD4 8 1 8 3 15 14 
CQUAD4 9 1 9 10 16 15 
CQUAD4 10 1 10 al a 16 
CQUAD4 ile 1 i 12 18 17 
CQUAD4 12 | yy ie 19 18 
CTRIA3 13 1 1 14 20 

CQUAD4 14 1 14 15 21 20 
CQUAD4 15 1 15 16 22 21 
CQUAD4 16 p| 16 Vy 23 22 
CQUAD4 7 1 17 18 24 23 
CQUAD4 18 1 18 19 25 24 
CTRIA3 19 1 1 20 26 

CQUAD4 20 1 20 21 oF 26 
CQUAD4 a1 i =a | 22 28 27 
CQUAD4 22 1 rp 23 29 28 
CQUAD4 23 1 23 24 30 29 
CQUAD4 24 1 24 25 31 30 
CTRIA3 25 if i 26 32 

CQUAD4 26 i 26 rit) 33 32 
CQUAD4 27 1 2a 28 34 33 
CQUAD4 28 1 28 29 <}is4 34 
CQUAD4 29 1 29 30 36 35 
CQUAD4 30 a 30 xB 37 36 
CTRIA3 31 1 1 32 38 

CQUAD4 a 1 32 33 39 38 
CQUAD4 a3 i! 33 34 40 39 
CQUAD4 34 i 34 35 41 40 
CQUAD4 35 1 35 36 42 41 
CQUAD4 36 1 36 37 43 42 
CTRIA3 37 1 i 38 44 

CQUAD4 38 il 38 39 45 44 
CQUAD4 39 i 39 40 46 45 
CQUAD4 40 1 40 41 47 46 
CQUAD4 41 1 41 42 48 47 
CQUAD4 42 1 42 43 49 48 
CTRIA3 43 1 1 44 50 

CQUAD4 44 1 44 45 51 50 
CQUAD4 45 il 45 46 52 51 
CQUAD4 46 1 46 47 53 52 
CQUAD4 47 1 47 48 54 53 
CQUAD4 48 ih 48 49 55 54 
CTRIA3 49 1 ? 50 56 

CQUAD4 50 1 50 51 57 56 
CQUAD4 51 1 51 52 58 57 
CQUAD4 $2 i 52 53 $9 58 
CQUAD4 53 1 53 54 60 59 
CQUAD4 54 il 54 a5 61 60 
CTRIA3 55 1 1 56 62 

CQUAD4 56 1 56 57 63 62 
CQUAD4 57 il 57 58 64 63 
CQUAD4 58 i 58 59 65 64 
CQUAD4 59 1 59 60 66 65 
CQUAD4 60 1 60 61 67 66 
CTRIA3 61 1 1 62 68 

CQUAD4 62 1 62 63 69 68 
CQUAD4 63 I 63 64 70 69 
CQUAD4 64 1 64 65 71 70 
CQUAD4 65 1 65 66 72 71 
CQUAD4 66 1 66 67 73 72 
CTRIA3 67 | 1 68 74 

CQUAD4 68 1 68 69 75 74 
CQUAD4 69 1 69 70 76 75 
CQUAD4 70 1 70 Gf 7a 76 
CQUAD4 71 1 a1 72 78 a7 
CQUAD4 a2 1 12 73 79 78 
CTRIA3 73 1 1 74 80 

CQUAD4 74 1 74 75 81 80 
CQUAD4 75 i 75 76 82 81 
CQUAD4 76 i 76 77 83 82 
CQUAD4 aa iL 77 78 84 83 
CQUAD4 78 pL 78 79 85 84 
CTRIA3 79 1 1 80 86 

CQUAD4 80 | 80 81 87 86 
CQUAD4 81 ¥ 81 82 88 87 
CQUAD4 82 1 82 83 89 88 
CQUAD4 83 1 83 84 90 89 
CQUAD4 84 1 84 85 91 90 
CTRIA3 85 1 1 86 92 

CQUAD4 86 i 86 87 93 92 
CQUAD4 87 1 87 88 94 93 
CQUAD4 88 1 88 89 95 94 
CQUAD4 89 1 89 90 96 95 
CQUAD4 90 il 90 91 97 96 
CTRIA3 91 1 1 92 98 

CQUAD4 92 1 92 93 99 98 
CQUAD4 93 1 93 94 100 99 
CQUAD4 94 1 94 95 101 100 
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CJADS 
(IADS 
CLIA3 
CIADS 


<IA3 


TADS 





3 
174 
175 
176 
U7? 
178 
i79 
180 
181 
182 
183 
184 
res 
186 
1387 
188 
189 
190 
ile gl 
ue2 
193 


> 


PRP RP PHP HPP RP HP RP PPP PPP PPP PP PRP PRP PPP PEP PPP PP PPP PRP RP RPP PP PPP RPP PPP PPP PPP RP PRP PRP PRP RP RP RPP RB RRR RR ee ee ee 8 pe 8 Re ee ee ee pe: 


95 
96 


9& 
oF 
100 
102 
102 


104 
105 
106 
107 
108 


110 
Lia 
L12 
ive 
114 


116 
iit 
118 
119 
120 


1Z2 
izs 
124 
125 
126 


128 
io 
0 
Lal 
ise 


134 
VERS) 
136 
137 
138 


140 
141 
142 
143 
144 


146 
147 
148 
149 
150 


SZ 
Los 
154 
ie 
156 


158 
is9 
160 
161 
162 


164 
165 
166 
167 
168 


170 
171 
big 
Lis 
174 


176 
pee 
178 
173 
180 


182 
183 
184 
185 
186 


188 
189 
190 
191 
192 


96 
97 
98 


100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
11a 
aly. 
iis 
114 
215 
116 
ple 
118 
whee, 
120 
121 
122 
i235 
124 

125 
126 
127 
128 
23 
130 
isi 
ez 
133 
134 
i325 
136 
TF 
138 
139 
140 
141 
142 
143 
144 

145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
iS 
156 
157 
158 
159. 
160 
161 
162 
163 
164 

165 
166 
167 
168 
169 


Vga 
LZ 
173 
174 
i775 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 


188 
189 
190 
SE TL 
E92 
193 
194 


102 


WE A 


121 
122 
ras 
124 
125 
126 
127 
128 
129 
130 
32 
132 
133 
134 
35 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
152 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 


166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
a 
178 
179 
180 
181 
182 
183 
184 
185 
186 
1e7 
188 
189 
190 
ep 
192 
Ue 
194 
195 
196 
ST 
198 
dee 
200 


101 
102 


104 
105 
Ou 

10% 
108 


110 
1 Red 
Li2 
3 
114 


116 
Li 
118 
Ls 
120 


TzZz 
123 
124 
125 
126 


128 
i239 
130 
132 
132 


134 
135 


v7 
138 


140 
141 
142 
143 
144 


146 
147 
148 
149 
150 


152 
1S 
154 
iS5 
156 


158 
159 
160 
161 
162 


164 
165 
166 
167 
168 


170 
171 
lee 
173 
174 


176 
177 
178 
179 
180 


182 
183 
184 
185 


. 186 


188 
189 
190 
ile I 
1S2 


194 
135 
196 
197 
198 


knoxville.dat 
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CQUAD 4 194 1 194 195 202 200 
CQUAD4 195 il 195 19€ 202 201 
CQUAD4 196 1 196 197 203 202 
CQUAD4 197 al er 198 203 203 
CQUAD4 198 1 198 alee 205 204 
CTRIA3 199 l 1 200 206 

CQUAD4 200 1 200 201 20> 206 
CQUAD4 201 1 201 202 20 207 
CQUAD4 202 i 202 203 209 208 
CQUADS 203 | 203 204 210 209 
CQUAD. 204 i) 204 205 Zid 210 
CTRIA3 205 1 1 206 oe 

CQUAD4 206 i 206 207 213 £12 
CQUAD4 207 1 207 208 214 213 
CQUAD4 208 1 208 209 213 214 
CQUAD4 209 l 209 210 216 rol) 
CQUAD4 210 il Z10 raat al Zid 216 
CTRIA3 211 1 1 z212 218 

CQUAD4 212 1 pli 213 Zig 218 
CQUAD4 213 1 213 214 220 219 
CQUAD4 214 1 214 Pole) Fagan 220 
CQUAD4 215 1 215 216 222 “21 
CQUAD4 216 1 2.6 ai 223 222 


$ Referenced Material Records 


$ Material Record : kynar 

$ Description of Material : Date: 01-Jun-00 Time: 15:44:27 
$MAT1 al 580156. oS y -063307 2.498-7 0. 
MAT1 a 537900. .387 -064307 2.498-7 0. 
$ Nodes of the Entire Model 

GRID 1 0. Os 0. 
GRID 2 ~709333 G6. 0; 
GRID 3 1.41666 0. 0. 
GRID 4 2e125 0. 0. 
GRID 5 2.832333 70- oo 
GRID 6 3.54166 0. 0; 
GRID iz 4.25 0. 0. 
GRID 8 ~697S72 1225001 0: 
GRID 9 1, 3991 4)-246002 0; 
GRID 10 2.09271" . 369003 0:. 
GRID Mal 2.79028 .492005 Q. 
GRID 12 3.48786 .615007 0. 
GRID 13 4.18543 .738009 0. 
GRID 14 -665615 .242264 0. 
GRID iS 1.33123 «484529 0. 
GRID 16 1.99684 .726795 Q. 
GRID 17 2.66246 .969061 0. 
GRID 18 3.aZ2807 1e2iis2 @, 
GRID 19 3.99369 1.45359 0. 
GRID 20 -613434 .354167 0. 
GRID 21 1.22686 .708335 0. 
GRID 22 1.84030 1.06250 0. 
GRID 23 2.45373 1.47667 -¢. 
GRID 24 3.06716 1.77084 QO. 
GRID 25 3.68060 2.12501 0. 
GRID 26 -542615 .455308 0. 
GRID 27 1.08522 7. 9tC61 7-0. 
GRID 28 1.62764 1236592-0), 
GRID 29 2.17045 1.862123 0. 
GRID 30 2.71306 2.27654 0. 
GRID 3] 3.25567 2.73166 0: 
GRID 32 -455307 .S42615 0. 
GRID 33 -910614 1.08523 0. 
GRID 34 1.36592 1.62784 0. 
GRID 35 1.82122 2.17046 0. 
GRID 36 2.27652 2.71305 90. 
GRID 37 2.713183 S.25070 00. 
GRID 38 -354166 .613435 QO. 
GRID 39 ~ 708331 1,.2268700. 
GRID 49 1.06249 1.84030 0. 
GRID 41 1.41665 2.45374 0. 
GRID 42 1.77081 3.06715 02 
GRID 43 2.12497 3.68062 0. 
GRID 44 -242263 .665616 0. 
GRID 45 -484526 1.33123 0 
GRID 46 - 726786 1.99684 0. 
GRID 47 -969045 2.66246 0. 
GRID 48 1.21130 3.32305 "07 
GRID 49 1.45356 3.99370 0. 
GRID 50 3123 .697572 0. 
GRID aL .245998 1.39514 0. 
GRID ae - 368994 2.09271 0. 
GRID aie! -491989 2.79029 0. 
GRID 54 -614982 3.48786 0. 
GRID 55 ,137973 4.18543 0. 
GRID 56 -1.092-6 .708333 0. 
GRID ST -4.041-6 1.41666 0. 
GRID 58 -8.846-6 2.125 0. 
GRID 59 -1.604-5 2.83333 0. 
GRID 60 -2.469-5 3.54166 0. 
GRID 61 -3.599-5 4.25 oc: 
GRID 62 = 123002 .697572 0. 
GRID 63 -.246006 1.39514 0. 
GRID 64 =~ 4s690l2 2.09271 0. 
GRID 65 -.492021 2.79028 0. 
GRID 66 -.615032 3.48785 0. 
GRID 67 ~.738045 4.18542 0. 
GRID 68 -.242265 .665615 0 
GRID 69 -.484533 1.33123 0. 
GRID 70 -.726803 1.99684 QO. 
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«{D at ~.969076 2.66245 0. 
«td Te -1.21135 3.32806 0. 
aD 73 -1.45362 3.99367 0. 
«cD 74 ~.354166 .613434 0. 
aD 75 -.708338 1.22686 0. 
ep 76 -1.06251 1.84029 0. 
ct 77 -1.41668 2.45372 0. 
°D 78 -1.77086 3.06715 0. 
4s 79 -2.12504 3.68058 0. 
"D 80 -.455309 .542614 0. 
ED 81 -.91062 1.08522 0. 
€:D 82 -1.36593 1.62783 0. 
D 83 =] .82124 2.17044 0. 
cD 84 -2.27656 2.71305 0. 
CD 85 -2.73188 3.25565 0. 
-D 86 -.542616 .455307 0. 
.D 87 -1.08523 .910611 0. 
=D 88 -1.62785 1.36591 0. 
CD 89 =2 1708701282121 JO. 
=D 90 -2.71309 2.27651 0. 
D 91 =3.255) 202, 74160. 0, 
D 92 -.613435 .354165 0. 
5D 93 -1.22687 .708328 0. 
ED 94 -1.84031 1.06248 0. 
6D 95 -2.45375 1.41664 0. 
5D 96 -3.06719 1.77079 0. 
5D 97 -3.68063 2.12494 0. 
GD 98 -.665616 .242263 0. 
5D 99 -1.33123 .484522 0. 
5D 100 -1.99685 .726778 0. 
6D 101 -2.66247 .96903 0. 
GD 102 -3.32809 1.21128 0. 
GD 103 -3.99371 1.45352 0. 
GD 104 -.697572 .122999 0. 
GD 105 -1.39514 .245994 0. 
GD 106 -2.09271 .368986 0. 
SD 107 -2.79029 .491973 0. 
GD 108 -3.48786 .614958 0. 
GD 109 -4.18544 .737938 0. 
GD 110 -.708333-2.184-6 0. 
GD P11 -1.41666-8.082-6 0. 
GD ni? -2.125 -1.769-5 0. 
GD 113 -2.83333-3.208-5 0. 
6D 114 -3.54166-4.938-5 0. 
3D 115 -4.25 -7.199-5 0. 
GD 116 -.697572-.123003 0. 
D 117 -1.39514-.24601 0. 
D 118 -2.09271-.369022 0. 
D 119 -2.79028-.492036 0. 
GD 120 -3.48785-.615055 0. 
GD Pedy ~4.18542-.738079 0. 
GD 122 -.665615-.242266 0. 
ei) 123 -1.33122-.484537 0. 
0 124 -1.99684-.726812 0. 

‘ 125 -2.66245-.969091 0. 
i) 126 -3.32805-1.21137 0. 
G0 127 -3.99366-1.45366 0. 
we) 128 -.613433-.354169 0. 
0 129 -1.22686-.708341 0. 
GD 130 -1.84029-1.06251 0. 
51D 131 -2.45372-1.41669 0. 
> 132 -3.06714-1.77088 0. 
1 133 -3.68056-2.12507 0. 
134 -.542613-.45531 0. 

135 -1.08522-.910623 0. 

136 -1.62783-1.36594 0. 

137 -2.17043-1.82126 0. 

138 -2.71303-2.27658 0. 

139 -3.25563-2.73191 0. 

140 -.455306-.542617 0. 

141 -.910608-1.08523 0. 

142 -1.36590-1.62785 0. 

143 “1.8212 -2.17048 0. 

144 -2.27649-2.71311 0. 

145 -2.73177-3.25574 0. 

146 -.354164-.613436 0. 

147 -.708324-1.22687 0. 

148 -1.06247-1.84031 0. 

149 -1.41662-2.45376 0. 

150 -1.77077-3.06720 0. 

151 -2.12491-3.68065 0. 

152 -.242262-.665617 0. 

153 -.484518-1.33123 0. 

154 -.726769-1.99685 0. 

155 -.969015-2.66247 0. 

) 156 -1.21125-3.32810 0. 

) 157 -1.45349-3.99372 0. 

) 158 -.122998-.697573 0. 

) 159 -.24599 -1.39514 0. 

) 160 -.368977-2.09272 0. 
GI) 161 -.491958-2.79029 0. 
ol) 162 -.614933-3.48787 0. 
GI) 163 -.737903-4.18545 0. 
Gh) 164 3.010-6-.708333 0. 
3} ) 165 1.185-5-1.41666 0. 
GE) 166 2.654-5-2.125 0. 
GE) 167 4.706-5-2.83333 0. 
GE) 168 7.341-5-3.54166 0. 
GI) 169 1.056-4-4.25 0. 
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GRID 170 .123004-.697572 0. 

GRID 171 -246014-1.39514 0. 

GRID lee -369029-2.09271 O. 

GRID 173 .492052-2.79028 0. 

GRID 174 .615079-3.48784 0. 

GRID GSS .738114-4.16541 0. 

GRID 176 .242267-.665614 0. 

GRID VET) -484541-1.33122 0. 

GRID 178 .72682 -1.99683 0. 

GRID 179 .969105-2.66244 0. 

GR1D 180 1.21139-3.3280S 0. 

GRID 181 1.45369-3.99365 0. 

GRID 182 .354169-.613433 0. 

GRID 183 . 708345-1.22686 0. 

GRID 184 1.06252-1.84028 0. 

GRID 185 1.41671-2.45371 0. 

GRID 186 1.77090-3.06713 Oo. 

GRID 187 2.12510-3.68054 0. 

GRID 188 -4955311-.542613 0. 

GRID 189 -910626-1.08522 0. 

GRID 190 1.36594-1.62782 0. 

GRID 191 1.82127-2.17042 0. 

GRID 192 2.27660-2.71302 0. 

GRID 193 2.73194-3.25561 QO. 

GRID 194 -542617-.455305 0. 

GRID 195 1.08523-.910605 QO. 

GRID 196 1.62786-1.3659 0. 

GRID 197 2.17049-1.82118 0. 

GRID 198 Zee lels—2ne2e64a Ol 

GRID 199 2) ASS 7G 5 Hays) @). 

GRID 200 -613437-.354163 0. 

GRID 201 1.22687-.708321 0. 

GRID 202 1.84032-1.06247 0. 

GRID 203 2.45376-1.41661 0. 

GRID 204 3.06721-1.77075 0. 

GRID 205 3.68067-2.12488 0. 

GRID 206 .665617-.242261 0. 

GRID 207 1.33123-.484515 0. 

GRID 208 1.99685-.726761 0. 

GRID 209 2.66248-.969002 0. 

GRID 210 3.32810-1.21123 0. 

GRID 211 3.99373-1.45346 0. 

GRID 212 -697573-.122997 0. 

GRID Fax | 1.39514-.245986 0. 

GRID 214 2.09272-.368968 0. 

GRID 215 2.79029-.4991943 0. 

GRID 216 3.48787-.61491 0. 

GRID 7A 4.18545-.73787 0. 

GRID 218 . 708333 1.238-7 0. 

GRID 219 1.41666 2.476-7 0. 

GRID 220 Zeplee 3.715-7 0. 

GRID Den 2.83333 4.953-7 0. 

GRID 222 3.54166 6.192-7 0. 

GRID Zea 4.25 7.430-7 O. 

$ Loads for Load Case : loadcasel 

S$SPCADD 2 1 

$234567890123456789012345678901234567890 

LOAD 100 ie le 10 

LOAD Ss Ts 1 ital 

LOAD 200 1 12 20 

LOAD 300 Le lt: 30 

LOAD 400 1 1: 40 r 
LOAD 500 be We 50 

LOAD 600 ile st 60 

LOAD 700 le is 70 

LOAD 800 le Ibe 80 

LOAD 900 ue Ls 90 

LOAD 1000 es i 101 

PLOAD4 ll 1 5 akfe THRU 216 
PLOAD4 10 1 lt THRU 216 
PLOAD4 20 1 574 THRU 216 
PLOAD 4 30 1 es THRU 216 
PLOAD4 40 1 4 THRU 216 
PLOAD4 50 1 oF THRU 216 
PLOAD4 60 1 6 THRU 216 
PLOAD4 70 1 5 THRU 216 
PLOAD4 80 it 8 THRU 216 
PLOAD4 90 a 9 THRU 216 
PLOAD4 101 1 aL 6 {@) THRU 216 


$ Static Plate Element Temperatures of Load Set : temperature 
TEMPD 1 0 
TEMPD, SS; -50 -0 


$+ A 2 THRU 216 
$ Displacement Constraints of Load Set : constraint 
$Pcl 2 123456 7 13 19 25 zl 37 + 
+ B 43 49 55 61 67 73 79 85 + 
+ Cc 91 97 103 109 r15 121 127 i33 + 
- D139 145 T52 LS? 163 169 175 181 + 
+ E 187 193 199 205 oui raat | Parse | 
$ Pressure Loads of Load Set : pressure.l 
PARAM, LGDISP,1 
NLPARM, 108, 20 
SNLPARM, 107,8,,ITER 
$ Referenced Coordinate Frames 
ENDDATA 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, ZERO DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
bs) G 
6 G 
7 G 
8 G 
S G 
TWO TENTHS, ZERO DEG 
LOAD STEP = 3.00000E+ 
POINT ID. TYPE 
a G 
2 G 
3 G 
4 G 
5 G 
6 G 
u G 
8 G 
) G 
THREE TENTHS, ZERO DEG 
LOAD STEP = 4.00000E+ 
POINT ID. TYPE 
i G 
2 G 
3 G 
4 G 
= G 
6 G 
7 G 
8 G 
*) G 
FOUR TENTHS, ZERO DEG 
LOAD STEP = 5S.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
= G 
6 G 
7 G 
8 G 
9 G 
FIVE TENTHS, ZERO DEG 
LOAD STEP = 6.00000E+ 
POINT ID. mL PE 
i G 
2 G 
3 G 
4 G 
3 G 
6 G 
u G 
8 G 
a G 
SIX TENTHS, ZERO DEG 
LOAD STEP = 7.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
S G 
4 G 
2 G 
6 G 
Ui G 
8 G 
3 G 


00 


Tl 

- 341992E-03 
-587988E-03 
-2o4820E=03 
- 228249E-03 
- 716984E-03 
- 905966E-03 
0 


-094946E-03 
-969544E-03 


WWON S Uva WwW PD 


00 


2 E 

- 699800E-03 
.657619E-03 
.199376E-03 
- 308156E-03 
#4735621E-03 
- 664267E-03 
0 

-905153E-03 
6.283277—-05 


2&oe SoU W 


00 


Ti 
4.827071E-03 
7.381059E-03 
9.427924E-03 
1.08878 9E-02 
9.785834E-03 
6.145012E-03 
0.0 
6.415361E-03 
8.215570E-03 


00 


Tl 
-824279E-03 
-910754E-03 
ay Ue fs) Bo 4 
-318708E-02 
-184594E-02 
- 469765E-03 
0.0 
7.756472E-03 
92935 303E-03 


wee wou 


00 


a2 

6.733309E-03 
1.030995E-02 
1.322947E-02 
1.S29706E-02 
1.373792E-02 
§.689254E-03 
0.0 

8. 983096E-03 
1.150918E-02 


00 


use 

7.576771E-03 
1.161256E-02 
1.492490E-02 
1.726710E-02 
1.55058S5E-02 
9.830929E=-03 
0.0 

1.012471E-02 
1.297765E-02 


nastran_final_results negative _temps.txt 


DISPLACEMENT 


rz 

7.401508E-08 
7.349566E-03 
8.846126E-03 
8.234358E-03 
6.243060E-03 
3.391708E-03 
0.0 

6.582240E-03 
71.999Z96E-03 


a3 

2-1333918E-01 
2.514677E-01 
2.4990Z0E-01 
2.190155E-01 
1.661580E-01 
9.238727E-02 
0.0 

2-e951055-01 
2-a111TS1E-0] 


ODIs PLACEMENT 


Te 
1.900756E-07 
1.171388E-02 
1.407835E-02 
1.309270E-02 
9.907982ZE=-03 
5 M11784E=03 
0.0 
1.043558E-02 
1.261670E-02 


a2 

2.688976E-01 
3.170216E-01 
3.150148E-01 
2.767770E-01 
2.091379E-01 
1.167564E-01 
0.0 

3.012488E-01 
2. 908130E-01 


Pers Ff OA CE ME NT 


2 
3.296S506E-07 
1.537338E-02 
1.846821E-02 
1.716879E-02 
1,298225E-02 
7.111 489E=03 
0.0 
1.365929E-02 
1.651759E-02 


TS 
3.079243E-01 
3.629159E-01 
3.606077E-01 
3.168018E-01 
2.392366E-01 
1 -3383566=01 
0.0 
3.446157E-01 
3.326161E-01 


ors PLACEMENT 


T2 
4.875732E-07 
1.863601E-02 
2. con 498E=02 
2.080704E-02 
1.572718E-02 
§.631983E-03 
0.0 
1.653108E-02 
1.999619E-02 


DIS PLA 


T2 
6.604511E-07 
2elos02Z55-c72 
2.598237E-02 
2.415056E-02 
1.825094E-02 
1.003195E-02 
0.0 
1.916613E=-02 
2.319106E-02 


DIS PLA 


T2 
8.463200E-07 
2.442559E-02 
2.934340E-02 
2.727639E-02 
2.061162E-02 
1.134300E-02 
0.0 
22162656E-02 
2.617656E-02 


T3 

J. 390coLe—-O1 
3.993870E-01 
3.968402E-01 
3.48613S5E-01 
2.631682E-01 
1.474169E-01 
0.0 

3.790943E-01 
3.658510E-01 


cee ts NT 


T3 

3.0 51L56E-01 
4.301342E-01 
4.273852E-01 
3.754366E-01 
2.833554E-01 
1.588780E-01 
0.0 

4.081779E-01 
3.938858E-01 


CEM EN tT 


tS 

3.883161E-01 
4.569698E-01 
4.540426E-01 
Joss Uee =o. 
3.0096 39E=-01 
1.688890E-01 
0.0 

4.335753E-01 
4.183674E-01 


VE. Cano ok 


Rl 
4.767032E-06 
-1.103176E-01 
-8.563810E-02 
-6.538023E-02 
-4.700415E-02 
-5.754874E-02 
0.0 
~§.740198E-02 
-6.769782E-02 
AUGUST 


VE €¢ 770 FR 


Rl 
1.839473E-05 
~1.449520E-01 
=], 108159E-01 
-8.48S006E-02 
=5.601881E-02 
-7.577603E-02 
0.0 
-1.115717E-01 
-8.601391E-02 
AUGUST 


VECTOR 


Rl 
3.776644E-05 
-1.692394E-01 
-1.285687E-01 
-9.846851E-02 
=6.225020E-02 
-8.868869E-02 
0.0 
-1.283657E-01 
-9.873720E-02 
AUGUST 


VEC fo R 


Rl 
6.160066E-05 
-1.884515E-01 
-1.426764E-01 
-1.092386E-01 
-6.716432E-02 
-9.904365E-02 
0.0 
-1.416347E-01 
-1.087726E-01 
AUGUST 


VECO to % 


Rl 
§.914154E-05 
-2.045407E-01 
-1.545321E-01 
-1.182674E-01 
=1.133602E-02 
-1.078429E-01 
0.0 
=] .S276Z7E-0) 
-1.171724E-01 

AUGUST 


VE Ceecen 


Rl 

1.198958E-04 
-2.184867E-01 
-1.648382E-01 
=] 261049E-01 
-7.499430E-02 
-1.155808E-01 
0.0 

-1.624303E-01 
-1.244550E-01 


Page 1 


mo 


R2 
~3.194503E-03 
~1.476892E-02 

1.971927E-02 
7.205004E-02 
6.834459E-02 
1.687762E-01 
0.0 
~2.736874E-02 
2.62752 6E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.517781E-02 
-1.793619E-02 
2.398902E-02 
9.233310E-02 
8.507415E-02 
2.122634E-01 
0.0 
-3.500446E-02 
3.3504 78E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.347854E-02 
~2.032832E-02 
2.704221E-02 
1.06485S5E-01 
9.684050E-02 
2.424940E-01 
0.0 
=4.029152E=02 
3.847246E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.096036E-02 
-2.228624E-02 
2.949344E-02 
1.1768S8E-01 
1.062277E-01 
2.663847E-01 
0.0 
~-4.442729E-02 
4.236004E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.754070E-02 
~2.394332E-02 
3.156491E-02 
1.270934E-01 
1.141674E-01 
2.864297E-01 
0.0 
-4.784866E-02 
4.55938S5E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.326672E-02 
-2.537364E-02 
3.336866E-02 
1.352782E-01 
1.2111517E-01 
3.038500E-01 
0.0 
-5.077100E-02 
4.838090E-02 


SUBCASE 10 


R3 
-5.698712E-07 
S.080811E-03 
6.239635E-04 
-2.608204E-03 
~2.289620E-03 
~6.500938E-03 
0.0 
6.174818E-03 
3.668207E-04 


SUBCASE 20 


R3 
-1.255206E-06 
7.8S7751E-03 
1.075015E-03 
-4.319508E-03 
-3.609077E-03 
-1.049676E-02 
0.0 
9.848427E-03 
3.465528E-04 


SUBCASE 30 


R3 
-1.804291E-06 
1.019281E-02 
1.458444E-03 
~5.772921E-03 
-4.719901E-03 
-1.388027E-02 
0.0 
1.293319E-02 
7.060374E-04 


SUBCASE 40 


R3 
@2.113337E-06 
1.228464E-02 
1.803628E-03 
-7.074701E-03 
-5.714348E-03 
-1.692065E-02 
0.0 
1.568392E-02 
8.567687E-04 


SUBCASE 50 


R3 
-2.123406E-06 
1.421139E-02 
2.124286E-03 
-8.271642E-03 
-6.630572E-03 
-1.973036E-02 
0.0 
1.820671E-02 
1.002825E-03 


SUBCASE 60 


R3 
-1.794408E-06 
1.601396E-02 
2.427868E-03 
=-9.3399993E-03 
-7.488977E-03 
-2.237032E-02 
0.0 
2.055860E-02 
1.146241E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


250 


7as i] 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 26] 
SEVEN TENTHS, ZERO DEG SUBCASE 7¢ 
LOAD STEP = 8.00000E+00 
BIS PLACEMENT VEC too 
POINT ID. TYPE TI 52 T3 Rl R2 R3 
1 G 8. 368637E-03 1.043875E-06 4.089008E-01 1.534995E-04 9.821242E-02 -1.097446E-06 
2 G 1.283945E-02 2.706503E-02 4.809326E-01 <-2.30858S5E-01 -2.662448E-02 1.771732E-02 
3 G 1.652423E-02 3.251937E-02 4.778447E-01 -1.740040E-01 3.497084E-02 2.718891F-03 
4 G 1.912758E-02 3.023202E-02 4.197606E-01 -1.330689E-01 1.425671E-01 -1.044636E-02 
5 G 1.717687E-02 2.283497E-02 3.167335E-01 -7.827581E-02 1.273323E-01 -8.302107E-03 
6 G 1.091176E-02 1.258460E-02 1.778352E-01 -1.22541S5E-01 3.193446E-01 -2.487816E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.11995S5E-02 2.394984E-02 4.562658E-01 -1.710281E-01 -5.331921E-02 2.277482E-02 
9 G 1.436278E-02 2.899843E-02 4.402396E-01 -1.309180E-01 5.083937E-02 1.288188E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 AGE 262 
EIGHT TENTHS, ZERO DEG SUBCASE 80 
LOAD STEP = 9.00000E+00 
DIS PLAC EMELINE VE Citicer 
POINT ID. TYPE TA T2 T3 Rl R2 R3 
n GC 9.118314E-03 1.252067E-06 4.276222E-01 1.89679S5E-04 1.124524E-01 -1.11580S5E-08 
2 G 1.400462E-02 2.957748E-02 5.026800E-01 -2.420164E-01 -2.772826E-02 1.933831E-02 
3 G 1.804524E-02 3.584473E-02 4.994448E-01 -1.822887E-01  3.641428E-02 3.000361E-03 
4 G 2.089888E-02  3.304930E-02 4.387399E-01 -1.393600E-01 1.491668E-01 -1.145202E-02 
5 G 1.876916E-02 2.497493E-02 3.310342E-01 -8.126815E-02 1.329847E-01 -9.078379E-03 
6 G 1.194312E-02 1.376981E-02 1.859604E-01 -1.289042E-01  3.333558E-01 -2.727912E-02 
7 G O.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.221985E-02 2.616216E-02 4.768688E-01 -1.788021E-01 -5.557397E-02 2.487925E-02 
9 G 1.568006E-02 3.168732E-02 4.600995E-01 -1.367493E-01 5$.304433E-02 1.429357E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 263 
NINE TENTHS, ZERO DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
DIS PLA C EMIESNET. VE Cc tioun 
POINT ID. TYPE TI 2 T3 Rl R2 R3 
1 G 9.832514E-03 1.470081E-06 4.448548E-01 2.282205E-04 1.260549E-01 1.480952E-06 
2 G 1.511807E-02 3.198354E-02 §.226576E-01 -2.522050E-01 -2.870859E-02 2.088898E-02 
3 c 1.950064E-02 3.844401E-02 5.192854E-01 -1.898682E-01 3.772863E-02 3.274368E-03 
4 G 2.259555E-02 3.S578092E-02 4.561765E-01 -1.451146E-01 1.552172E-01 -1.241510E-02 
5 G 2.02956SE-02 2.701854E-02 3.441771E-01 -8.402963E-02 1.381845E-01 -9.823789E-03 
6 G 1.293314E-02 1.490792E-02 1.934295E-01 -1.347904E-01 3.461829E-01 -2.959114E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 ‘eS 1.319438E-02 2.828150E-02 4.958042E-01 -1.859184E-01 -5.759095E-02 2.688901E-02 
9 G 1.694051E-02 3.426507E-02 4.783516E-01 -1.420764E-01 §.504677E-02 1.570176E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, ZERO DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DI § Popa CE Meets VY fc ton 
SOINT ID. TYPE vel T2 T3 Rl R2 R3 
1 G 1.051625E-02 1.697254E-06 4.608655E-01 2.689482E-04 1.390801E-01 3.391936EF-06 
2 G 1.618723E-02 3.429857E-02 5.411828E-01 -2.615984E-01 -2.958344E-02 2.237843E-02 
3 G 2.089988E-02 4.123551E-02 5.376822E-01 -1.966684E-01  3.893548E-02 3.542423E-03 
4 G 2.422840E-02 3.835374E-02 4.723471E-01 -1.50429S5E-01 1.608177E-01 -1.334169E-02 
5 G 2.176594E-02 2.898346E-02 3.563698E-01 -8.660164E-02 1.430123E-01 -1.054280E-02 
6 G 1.38878S5E-02 1.6C9S86E-02 2.003604E-01 -1.40286S5E-01  3.580391E-01 -3.182759E-02 
7 ic 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.41296SE-02 3.032140E-02 §.133712E-01 -1.924952E-01 -5.941056E-02 2.881701E-02 
9 5 1.815236E-02 3.674791E-02 4.952843E-01 -1.469900E-01 5.688317E-02 1.710918E-03 
ONE TENTH, -50 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DIS PLACEME NED VEC TOR 
POINT ID. TYPE eal T2 T3 Rl R2 R3 
1 G 2.340110E-03 7.423115E-08 2.128451E-01 4.820706E-06 -3.093266E-03 -5.687948E-07 
2 G 3.573806E-03 7.377742E-03 2.512588E-01 -1.115135E-01 -1.483492E-02 5.071481E~-03 
3 G 4.521884E-03 8.88:387E-03 2.496999E-01 -8.697136E-02 1.952435E-02 6.339154E-04 
4 G 5.216466E-03 8.264905E-03 2.194424E-01 -6.612002E-02 7.222390E-02 -2.638099E-03 
5 G 4.708288E-03 6.27.722E-03 1.660596EF-01 -4.742451E-02 6.795779E-02 -2.273157E-03 
6 G 2.902673E-03 3.413449E-03 9.238085E-02 -5.830716E-02 1.688848F-01 -6.558518E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 3.085376E-03 6.596376E-03 2.388850E-01 -8.812183E-02 -2.740703E-02 6.182708E-03 
9 G 3.952518E-03 7.971100E-03 2.306560E-01 -6.821154E-02 2.621001E-02 3.656474E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, -50 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
Das PLACEME Nar VEC Tiger 
POINT. ID. TYPE T1 T2 v3 Rl R2 R3 
1 G 3.695489E-03 1.902606E-07 2.684774E-01 1.843426E-05 1.522711E-02 -1.252465E-06 
2 G 5.646479E-03 1.172431E-02 3.166179E-01 <-1.450697E-01 -1.782726E-02 7.848052E-03 
3 @ 7.180028E-03 1.409234E-02 3.146470E-01 -1.108860E-01 2.377016E-02 1.094783E-03 
4 G 8.284997E-03 1.310903E-02 2.764712E-01 -8.492364E-02 9.23935S5E-02 -4.330716E-03 
5 G 7.455591E-03 9.927552E-03 2.089401E-01 -5.601626E-02 8.470047E-02 -3.592703E-03 
6 G 4.654681E-03 5.430381E-03 1.166949E-01 -7.620370E-02 2.122201E-01 -1.053437E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.893503E-03 1.044339E-02 3.008387E-01 <-1.116107E-01 <-3.509798E-02 9.864526E-03 
9 G 6.264481E-03 1.262562E-02 2.904265E-01 -8.607171E-02 3.352496E-02 5.432384E-04 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


WDIDMNS WH 


-50 DEG 


4.00000E+00 

TYPE 
G 4 
G a 
G g 
G 1 
G 2 
G 6 
G 0 
G 6 
G 8 


apa 


»822721E-03 
- 369811E-03 
- 408536E-03 
-O86471E=-02 
. 765700E-03 
.135495E=-03 
-0 

-403677E-03 
-196723E-03 


RPOWr HPP PW 


Dl Ss P GA 


Tz 


-2997 B2ZE—07 
-538384E-02 
-848219E-02 
-718508E-02 
-300166E-02 
» f30T 226-03 
ad 

- 366700E-02 
1. 


€52636E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


WOW ODIKRMAWNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


WGBIKHWNSLWN-He 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wWwOBIDWNsAWNHe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WOAKWAWNHH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


wo tInwMma WNre 


=O DEG 
§.00000E+00 


Der s F lee 


TYPE 


AAIDAARAADA 


-50 DEG 


aye 

-819908E-03 
- 899365E-03 
-139207E-02 
-316395E-02 
-182582E-02 
-460356E-03 
0 

- 744778E-03 
9.915403E-03 


Po ee ee ee e+ 0 


6.00000E+00 


TYPE 


AAAAARAHARHA 


-50 DEG 


al 

-728907E-03 
-029848E-02 
- 321006E-02 
soe 3pau-Ue 
-371773E-02 
-679868E-03 
0 

-971375E-03 
-149023E-02 


YM OOOrrrren 


7.00000E+00 


TYPE 
G 


QAAaAAgNDAAAH 


ie 

7.57233 7E=-03 
1.160104E-02 
1.490546E-02 
1. 72439sn-02 
1.548560E-02 
9.821549E-03 
0.0 

DeO1IZ96E=02 
1.295867E=-02 


-50 DEG 
8.Q00000E+00 


mie 

4.878975E-07 
1.864665E-02 
2. 2aggble=oe 
2.082337E-02 
1.574654E-02 
8 .650656E-03 
0.0 

1.65307 16-02 
2.000480E-02 


CEMENT 


12) 
3.075567E-01 
3.625630E-01 
3.602862E-01 
3.165345E-01 
2.390625E-01 
1.337804E-01 
0.0 
3.442564E-01 
3.322772E-01 


CEMENT 


3 
3.386915E-01 
3.990668E-01 
3.965490E-01 
3.483711E-01 
2.630098E-01 
1.473690E-01 
0.0 
3.787669E-01 
3.65541 7E-01 


Delos Pol Ac EME NT 


T2 
6.608419E-07 
2.164088E-02 
2.59964 8E=-02 
2.416683E-02 
1.827020E-02 
1.005063E-02 
0.0 
1.917369E-02 
2.319956E-02 


13 
3.650045E-01 
4.298367E-01 
4.271145E-01 
eeu ihe otal 
2.832076E-01 
1.588336E-01 
0.0 
4.078732E-01 
3.90097SE—01 


Dies P GLyrAC E MEN T 


a2 

8.467820E-07 
2.443619E-02 
2.935746E-02 
CAE TPA 2 Pare 8 4 AP 
2.063078E-02 
1.136167E-02 
0.0 

2.163383E-02 
2.618497E-02 


DIS PLA 


TYPE 
G 


AAAAAAAaAN 


TL 
8.364175E-03 
1.282787E-02 
1.650475E=-02 
1.910436E-02 
1.715656E=-02 
1.0902 37E-02 
0.0 
1.118777E-02 
1.434376E-02 


-50 DEG 
9.00000E+00 


re 

1.044396E-06 
2.707558E-02 
Secoosate-O2 
30260) 56-02 
2.286404E-02 
1.260325E-02 
0,0 « 

23997 25E-02 
2.900675E=-02 


Be i-s Feu A 


ied 


AAAHDAARDAN 


Tl 

9.11 282Z2E-03 
1.399301 =02 
1.802573E-02 
2.087563E-02 
1.874879E-02 
1. 193373E=02 
0.0 

1.22080 5E-02 
1.566101E-02 


Tz 
1.252646E-06 
2.998797E-02 
3.555866E-02 
3.306536E-02 
2.499392E-02 
1.378845E-02 
0.0 
2.61694 9E-02 
3.169556E-02 


de 

3.880230E-01 
4.566893E-01 
4.537874E-01 
3.986380E-01 
3.008443E-01 
1.688472E-01 
0.0 

4.332880E-01 
4.180957E-01 


CEM N T 


r3 

4.086220E-01 
4.806656E-01 
4.776019E-01 
4.195584E-01 
3.166003E-01 
1.777954E-01 
0.0 

a, 25992 Sb—-oL 
4.399810E-01 


CEMENT 


T3 
4.273553E-01 
§.024242E-01 
4.992120E-01 
4.385461E-01 
3.309062E-01 
Hrs Paral saa 
0.0 
4.766067E-01 
4.598516E-01 


AUGUST 


VEC TO R 


Rl 
3. 783a35E-05 
~1.693538E-01 
-1.286347E-01 
-9.854170E-02 
-6.221803E-02 
=§. 90691 1E-02 
0.0 
-1.284023E-01 
-9.879033E-02 
AUGUST 


VECTOR 


Rl 
6.168208E-05 
-1.88S721E-01 
-1.427500E-01 
-1.093134E-01 
-6.714895E-02 
-9.939503E-02 
0.0 
~1.416744E-01 
-1.088242E-01 
AUGUST 


VECTOR 


Rl 
8.9240S5S7E-05 
-2.046583E-01 
-1.546037E-01 
-1.183401E-01 
-7,131873E-02 
-1.081717E-01 
0.0 
-1.528009E-01 
-1.172212E-01 
AUGUST 


Vor © feOuR 


Rl 
1.200103E~-04 
~2.18600S5E-01 
=]. 64907 1E=-02 
-1.261755E-01 
-7.497447E-02 
-1.158920E-01 
0.0 
-1.624668E-01 
-1.245012E-01 
AUGUST 


VECTOR 


Rl 
1.536290E-04 
-2.309684E-01 
-1.740701E-01 
-1.331373E-01 
-7.825480E-02 
-1.228383E-01 
0.0 
“1.4 2002 96-0. 
-1 .309619E-01 
AUGUST 


VeEC Tt 7ocn 


Rl 

1.898231E-04 
-2.421227E-01 
-1.823522E-01 
-1.394264E-01 
-8.124633E-02 
-1.291890E-01 

0.0 
~1.788354E-01 
-1.367913E-01 
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R2 

3.353043E-02 
-2.022869E-02 
2.684639E-02 
1.065437E-01 
9 7Gollc7e-o2 
2.424554E-01 
0.0 
-4.037400E-02 
3.849163E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.101324E-02 
-2.219472E-02 
2.931394E-02 
1.177421E=-01 
1.059271E=-01 
2.663496E-01 
0.0 
-4.450060E-02 
4.237664E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 

6. Jog3sen=02 
-2.385704E-02 
3.139688E-02 
1.271475E-01 
1.138874E-01 
2.863965E-01 
0.0 
~4.791618E-02 
4.560918E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 

86 .331862E-02 
~2.529143E-02 
3.320949E-02 
1.353302E-01 
1, Z208521E-0] 
3.038180E-01 
0.0 
-5.083411E-02 
4.839526E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.826335E-02 
-2.654559E-02 
3.481886E-02 
1.4261 73E~-01 
1.27981 E-01 
3. 193035E=01 
0.0 
~5§.337878E=-02 
5.085292E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.125023E-01 
-2.765216E-02 
3.62682 9E-02 
1.492154E-01 
1.327440E-01 
3.333254E-01 
0.0 
-5.563058E-02 
$.305718E-02 


SUBCASE 30 


R3 
-1.799412E-06 
1.018174E-02 
1.478984E-03 
-5.785028E-03 
-4.703567E-03 
-1.391827E-02 
0.0 
1.294937E-02 
7.025059E-04 


SUBCASE 40 


R3 
-2.106644E-06 
1.227260E-02 
1.824474E-03 
-7.087563E-03 
-5.698006E-03 
-1.698908E-02 
0.0 
1.569982E-02 
8.532427E-04 


SUBCASE 50 


R3 
-2.114550E-06 
1.419874E-02 
2.145426E-03 
-8.284899E-03 
-6.614246E-03 
-1.976893E-02 
0.0 
Deececele-Uc 
9.992832E-04 


SUBCASE 60 


R3 
-1.783222E-06 
1.600087E-02 
2.449239E-03 
-9.403517E-03 
~7.47266SE-03 
-2.240897E-02 
0-0 
2.057432E-02 
1.142697E-03 


SUBCASE 70 


R3 

-1.083836E-06 
1.770389E-02 
2.74044 7E-03 
~1.046007E-02 
~8.285803E-03 
-2.491684E-02 
0.0 
2.279046E-02 
1.284652E-03 


SUBCASE 80 


R3 
4.977331E-09 
1.932460E-02 
3.022067E-03 

-1.146588E-02 

-9.062080E-03 

-2./31781E-02 
0.0 
2.489480E-02 
1.425836E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PA 


258 


259 


260 


261 


262 


l 


nastran_final_results_negative_temps.txt 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


WO AInWMLWhNr 


SOO ES 
1.00000E+ 


OEE 


ANAAAAAARAAD 


Ol 


Tt 
9.827995E-03 
1.510642E-02 
1.948109E-02 
2.257226E-02 
2.027521E-02 
1, Z29Z373E-02 
0.0 
1.31825SE-02 
1.692144E-02 


DISPLA 


r2 

-470714E-06 
7L99397E-02 
-845786E-02 
-976690E-02 
- 70374SE-02 
-492654E-02 
.0 

-828877E-02 
-427324E=-02 


WNHORPN WW Wr 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, -50 DEG 
LOAD STEP = 


POINT ID. 


W@MWWRMLhWNPeE 


1. 10000E+ 


TIFE 


AAAAAAAAND 


01 


Tl 
1.051170E-02 
1.617554E-02 
2.088029E-02 
2.420S07E-02 
2.174545E-02 
1.387843E-02 
0.0 
1.411779E-02 
1.813325E-02 


DIS PLA 


T2 
1.697941E-06 
-430895E-02 
-124929E-02 
.836966E-02 
.900730E-02 
- 602445E-02 
.O 
.032861E-02 
.675601E-02 


WWorNW 2 Ww 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


al 


1 


ih 


00 


ee 

2.337973E-03 
3.558577E=-03 
4.507627E-03 
Syecss52E-05 
4.698484E-03 
2.898776E-03 
0.0 

3.074961E-03 
3.934066E-03 


DLS be 


Tz 
7.494951E-08 
7.40773SE+03 
8.919112 =03 
8.297700E-03 
6.302553E-03 
3.436888E-03 
0.0 
6.611493E-03 
7.983810E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


zl 

2891 love 03 
-635408E-03 
-160627E-03 
.261741E-03 
-435414E-03 
-644937E-03 
9 

4.881834E-03 
6.245694E-03 


oe jos Ow 


CEMENT 


BEE 
4.44S5979E-01 
§.Z224012ZE=01 
2. 19061 7E=01 
4.559897E-01 
3.44053SE-01 
1.933526E-01 
0.0 
4.955517E-01 
4.781128E-01 


CE M Ener 


Ae 
4.606173E-01 
5.409444E-01 
5.374652E-01 
4.721664E-01 
3. 562501E-01 
2.003246E-01 
0.0 
5.131269E-01 
4.950534E-01 


AC EME NT 


2 
2-123175E-01 
2.508172E-01 
2.494726E-01 
2-192434E-01 
1.659484E-01 
9.237087E-+02 
0.6 
2.384 136E—01 
2.301606E-01 


DoiessPL AC EMerteet 


TZ 

- 905202E-07 
-LisasleE-02 
-410619E-02 
~S1lZegsE=02 
-947084E-03 
-448967E-03 
-0 

-045123E-02 
-263463E-02 


PRrOMWUrRRrPE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


nial 

4.818393E-03 
7.358482E-03 
9.389227E-03 
1.084166E-02 
9.745697E-03 
6.126054E-03 
0.0 

6.392026E-03 
8.177868E-03 


T3 
2.680572E-01 
J,16Z2127E=01 
3.142774E-01 
2.761639E-01 
2.087409E-01 
1.166323E-01 
0.0 
3.004286E-01 
2.900405E-01 


Dis PLAC E MEN T 


TZ 
3.303268E-07 
1.539462E-02 
1.849651E-02 
1.720156E-02 
1.30Z1Z1E-02 
7.148823E-03 
0.0 
1.367477E-02 
1.653513E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, -100 DEG 
LOAD STEP = 2.Q00000E+ 
POINT ID. ree 
Z G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
- G 
TWO TENTHS, -100 DEG 
LOAD STEP = 3.Q00000E+ 
POINT ID. ore 
1 G 
2 G 
3 G 
4 G 
S G 
6 G 
u G 
8 G 
9 G 
THREE STEN noe 200 DEG 
LOAD STEP = 4.Q0000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
= G 
6 G 
u G 
8 G 
9 G 
FOUR TENTHS, -100 DEG 
LOAD STEP = 5.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
| G 
4 G 
s G 
6 G 
7 G 
8 G 
9 G 


00 


71 
§.81S549E-03 
8.887932E-03 
1.137274E-02 
1.314090E-02 
1.180S7SE-02 
7.450973E=-03 
0.0 
7.733103E-03 
9.896498E-03 


DIS FGA 


2074 
4.882976E-07 
1.865747E-02 
2.241346E-02 
2.083980E-02 
2.07699 7B202 
8.669370E-03 
0.0 
1.654639E-02 
2.001343E-02 


T3 
3.071887E-01 
3.62211SE<01 
3.599668E-01 
3. 1626856 -01 
2.388895E-01 
1.33727 7E-01 
0.0 
3.438969E-01 
3.319375E-01 


CoE MEE. 


T3 
3.383566E-01 
3.987474E-01 
3.962S588E-01 
3.481293E-01 
2.628518E-01 
1.473214E-01 
0.0 
3.784393E-01 
3.652318E-01 


AUGUST 


V ECT -o FE 


Rl 
2.283776E-04 
=2,S23500eE—01 
=l.¢secu0r 01 
-1.451791E-01 
~8.400726E-02 
-1.350649E-01 
0.0 
-1.859503E-01 
=1.,421166E=01 
AUGUST 


VOR Ce some 


Rl 

2.691182E-04 
=2.616932ZE=01 
-1.969276E-01 
=-1 .504922E-01 
-8.657888E-02 
-1.405521E-01 
0.0 

-1.925259E-01 
-1.470286E-01 


AUGUST Te 


VeE Ce soem 


Rl 
4.909183E-06 
al 1276S 1E=01 
Set ie) Solo 
-6.690S59E-02 
-4.786848E-02 
@§.911401E-02 
0.0 
-8.887411E-02 
=G.8 Fool e—Ow 
AUGUST 


VECTOR 


Rl 
1.847643E-05 
-1.451740E-01 
-1.109430E-01 
-8.499318E-02 
-5.601097E-02 
-7.662639E-02 
0.0 
-1.116431E-01 
-8.6126S7E-02 
AUGUST 


VECTOR 


Rl 
3.789037E-05 
-1.694845E-01 
-1.287184E-01 
=-§ .6620790E=-02 
-6.220870E-02 
-8.945189E-02 
0.0 
-1.284474E-01 
-9.884719E-02 
AUGUST 


V EsCar.o & 


Rl 

6.176219E-05 
-1.887014E-01 
=1,A20s27E-01) 
-1.093907E-01 
-6.7134g7E-02 
©9.974714E-02 

0.0 
-1.417183E-01 
~1.088776E-01 
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7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.261036E-01 
-2.863491E-02 
3.7S8777E-02 
1.552642E-01 
1.379330E-01 
3. 461531E-01 
0.0 
-5.764504E-02 
5. S0S901E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.391278E-01 
-2.951188E-02 
3.879909E-02 
1.60863SE-01 
1.42788SE-01 
3.580098E-01 
0.0 
-5.946245E-02 
5.689486E-02 


2000 MSC/NASTRAN 2/ 9/99 


R2 
-2.985408E-03 
-1.49006SE~-02 

Tw sCes2E—OZ 
7,.240685E-02 
6.754102E-02 
1.689950E-01 
0.0 
-2.745105E-02 
2.614201E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1. 5276275 -02 
-1.771712E-02 
2,2 200005 U2 
9. 245Z283E=-02 
8.432796E-02 
2.1217 46E-01 
0.0 
=3.519308E-02 
3.354646E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.358318E-02 
@2.013173E-02 
2.665234E-02 
1.066026E-01 
9.618243E-02 
2.424180E-01 
0.0 
-4.045379E-02 
3.850844E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 40 


R2 
5.106654E-02 
-2.210472E-02 
2-913562E=02 
1 tise ol 
1.056267E-01 
2.663150E-01 
0.0 
-4.487231E-02 
4.239183E-02 


SUBCASE 90 


R3 
1.499701E-06 
2.087S0SE-02 
a. 256155. -03 

-1.242907E-02 

-9.807492E-03 

-2.962984E-02 
0.0 
2.690448E-02 
1.566675E-03 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.413375E-06 
2.236431E-02 
3.564358E-03 

=1.335573E-02 

-1.0526S50E-02 

~3.186629E-02 
0.0 
2.883240E-02 
1.707441E-03 


SUBCASE 10 


R3 
-5.697601E-07 
5.061528E-03 
6.452446E-04 
-2.670262E-03 
-2.255370E-03 
-6 .620207E-03 
0.0 
6.191441E-03 
3. 643246E-04 


SUBCASE 20 


R3 
-1.248713E-06 
7.838580E-03 
1.114703E-03 
@4.341727E-03 
=3.876442E-03 
-1.057166E-02 
0.0 
9.880900E-03 
5.398593E-04 


SUBCASE 30 


R3 

-1.794215E-06 

1.017058E=-02 

1.4992 62E-03 
~5.79744S5E-03 
-4.687210E-03 
-1.395661E-02 
0.0 

1 .29coZlE=-02 

6.991255E-04 


R3 

=2 Uss6s15—06 
1.226054E-02 
1.845148E-03 
~7.100588E-03 
-5.681665E~+03 
-1.699767E-02 
0.0 
1.571552E-02 
8.498236E-04 


PAGE 


Zon 


PAGE 


PAGE 


PAGE 


263 


264 


258 


220 


260 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, ~100 DEG 

LOAD STEP = 6.00000E+00 

POINT ID. LYPreE al 
z G 6.724511E-03 
= G 1.028700E-02 
5 G 1.319068E-02 
4 G 1.525081E-02 
3 G 1. 3697S7E-02 
6 G 8.670487E-03 
7 G 0.0 
8 G 8.959666E-03 
9 G 1.147129E-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

SIX TENTHS, -100 DEG 

LOAD STEP = 7.00000E+00 

EQENT ID. TYPE T1 
1 G 7.56790 8E-03 
2 G 1.158950E-02 
x G 1.488603E-02 
4 G 1.722077E-02 
S G 1.546536E-02 
6 G 9.812166E-03 
7 G 0.0 
8 G 1.010122E-02 
9 G 1-293 65E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 


-100 


DEG 


8.00000E+00 


LOAD STEP = 

POINT ID. TYEE 
1 G 
72 G 
a G 
4 G 
5 G 
6 G 
ay G 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


-100 


DEG 


teal 

8.359713E-03 
1.281629E-02 
1.648528E-02 
1.908116E-02 
1.71362 5E-02 
1.089298E-02 
0.0 

1.117600E-02 
1.43247SE-02 


9.00000E+00 


LOAD STEP = 

POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
) G 
6 G 
a G 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, -100 DEG 


LOAD STEP = 1.00000E+01 

POINT ID. TYPE ayo 
1 G 9.823477E-03 
2 G 1.509476E-02 
3 G 1.94615SE-02 
4 G 2.254898E-02 
$ G 2.025479E-02 
6 G 1.291432E-02 
a G 0.0 
8 G 1.317072E-02 
9 G 1.690236E-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

ONE, -100 DEG 

LOAD STEP = 1.10000E+01 

POINT ID. TYPE aoe 
a G 1.050716E-02 
2 G 1.616384E-02 
= G 2.086071E-02 
4 G 2.41817SE-02 
5 G 2.172497E-02 
6 G 1.386900E-02 
7 G 0.0 
8 G 1.410594E-02 
9 G 1.81141SE-02 


TL 

9 LO0seeceeos 
1.398139E-02 
1.800622E~02 
2.085239E-02 
1.872842E-02 
1.192433E-02 
0.0 

Iezloe2zsE—02 
1.564196E-02 


nastran_final_results_ negative temps.txt 


DISPLACEMENT 


72 
6.612528E-07 
2.165163E-02 
2.601072E-02 
2.418317E-02 
1.828950E-02 
1.006933E-02 
0.0 
1.918127E-02 
2.320808E-02 


DISPLA 


Tz 
8.472538E-07 
2.444687E-02 
2.937162E-02 
2.73088SE-02 
2.064998E-02 
1.138036E-02 
0.0 
2.164133E-02 
2.619340E-02 


O 1S ? LA 


TZ 
1.044926E-06 
2.708620E-02 
3.254744E-02 
3.02 6432E-02 
2.288314E-02 
1.262193E-02 
0.0 
2.396467E-02 
2.901509E-02 


ia 

3.646933E-01 
4.295394E-01 
4.268444E-01 
3.749863E-01 
2.830600E-01 
1.587893E-01 
0.0 

4.075684E-01 
3.933094E-01 


CEM EN T 


i 
3.877298E-01 
4.564089E-01 
4.$35326E-01 
3.984258E-01 
3.007046E-01 
1.688054E-01 
0.0 
4.33000SE-01 
4.178238E-01 


CEMENT 


T3 
4.083432E-01 
4.803988E-01 
4.773S92E-01 
4.193563E-01 
3.164670E-01 
1.777S85SE-01 
0.0 
4.557187E-01 
4.397222E-01 


DISPLACEMENT 


ae 

1.253231E-06 
2.9598S2E-02 
3.557264E-02 
3.308145E-02 
2.501293E-02 
1.380710E-02 
0.0 

2.61768SE-02 
3.170382E-02 


OTs FLA 


Tz 
1.471353E-06 
3.20044SE-02 
3.847177E-02 
3.578291E-02 
2.705638E-02 
1.49451 7E-02 
0.0 
2.829606E-02 
3.428142E-02 


GDISPLA 


T2 
1.698633E-06 
3.431936E-02 
4.126310E-02 
3.838560E-02 
2.902616E-02 
1.604306E-02 
0.0 
3.033584E-02 
3.676413E-02 


T3 
4.270884E-01 
5.021684E-01 
4.989793E-01 
4.383523E-01 
3.307782E-01 
1.858838E-01 
0.0 
4.763445E-01 
4.596036E-01 


CEMENT 


ute 

4.443410E-01 
5.221648E-01 
$.188370E-01 
4.558030E-01 
3.439300E-01 
1.9335S7E-01 
0.0 

4.952992E-01 
4.778739E-01 


CEM ENT 


T3 
4.603690E-01 
5.407061E-01 
5.372483E-01 
4.719857E-01 
3.561304E-01 
2.002888E-01 
0.0 
9.128826E-01 
4.948224E-01 


AUGUST 


VECTOR 


Rl 
8.933952E-05 
-2.047803E-01 
-1.546800E-01 
-1.184143E-01 
-7.130133E-02 
-1.08S007E-01 
0.0 
-1.528413E-01 
-1.172708E-01 
AUGUST 


VEC FoR 


Rl 
1.2012S50E-04 
~2.187168E-01 
-1.649788E-01 
-1.262469E-01 
-7.495S05E-02 
-1.162030E-01 
0.0 
-1.625046E-01 
-1.245479E-01 
AUGUST 


VE CT Oer 


Rl 
1.53758SE-04 
-2.310800E-01 
-1.741381E-01 
-1.332062E-01 
-7.823407E-02 
-1.231348E-01 
0.0 
-1.710986E-01 
-1.310061E-01 
AUGUST 


VEC fog 


Rl 
1.899668E-04 
-2.422301E-01 
-1.824172E-01 
-1.394931E-01 
-8.122472E-02 
-1.294734E-01 
0.0 
=1.786693E-01 
-1.368334E-01 
AUGUST 


VEC 2 OR 


Rl 
2.285347E-04 
-2.524115E-01 
-1.899918E-01 
-1.452438E-01 
-8.398S04E-02 
-1.353390E-01 
0.0 
-1.859828E-01 
-1.421570E-01 
AUGUST 


VEC Toe 


Rl 

2.692883E-04 
-2.617986E-01 
-1.96987SE-01 
=1.505552E-01 
-8.65562 4E-02 
~1.408173E-01 
0.0 

-1.925571E-01 
-1.470674E-01 
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7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.764618E-02 
-2.377161E-02 
3.1229S0E-02 
1.272016E-01 
1.136077E=-01 
2.863633E-01 
0.0 
-4.798283E-02 
4.562372E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.337066E-02 
-2.520978E-02 
3.305077E-02 
1.353822E-01 
1.205873E-01 
3.0378S9E-01 
0.0 
~5.089664E-02 
4.840908E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.831440E-02 
-2.646712E-02 
3.466722E-02 
1.426674E-01 
1.268301E-01 
3.192823E-01 
0.0 
-5.343791E-02 
5.086607E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.125522E-01 
-2.757640E-02 
3.6122S9E-02 
1.492638E-01 
1.325037E-01 
3.332949E-01 
0.0 
-5.568686E-02 
5.306972E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.26152SE-01 
-2.856151E-02 
3.74471 7E-02 
1.553112E-01 
1.377216E-01 
3.461232E-01 
0.0 
-5.76988SE-02 
5.507099E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1391 755E=01 
-2.9440S7E-02 
3.866293E-02 
1.609090E-01 
1.4256S50E-01 
3.579803E-01 
0.0 
-5.951411E-02 
5. 690632E-02 


PAGE 


SUBCASE SO 


R3 
-2.105637E-06 
1.418610E-02 
2.166471E-03 
-8.298245E-03 
-6.597931E-03 
-1.9807S9E-02 
0.0 
1.823821E-02 
9.958071E-04 


SUBCASE 60 


R3 
-1.772012E-06 
1.598779E-02 
2.47054S5E-03 
~9.417096E-03 
-7.456366E-03 
~2.24476SE-02 
0.0 
2.058996E-02 
1.139202E-03 


SUBCASE 70 


R3 
-1.070209E-06 
1.769048E-02 
2.761953E-03 
-1.047382E-02 
-8 .269516E-03 
~2.49S5S554E-02 
0.0 
2.280604E-02 
1.281156E-03 


SUBCASE 80 


R3 
2.112483E-08 
1.931092E-02 
3.043732E-03 

-1.14797SE-02 

-9.045799E-03 

-2.735650E-02 
0.0 
2.491031E-02 
1.422349E-03 


SUBCASE 90 


R3 
1.518459E-06 
2.086115E-02 
3.317993E-03 

-1.244304E-02 

-9.791214E-03 

-2.9668S2E-02 
0.0 
2.691992E-02 
1.563205E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.434821E-06 
2.235022E-02 
3.586259E-03 

~1.336978E-02 

-1.051022E-02 

-3.190494E-02 
0.0 
2.884776E-02 
1.703992E-03 


261 


262 


263 


264 


265 


266 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE FAS he 
ONE TENTH, -150 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 

Dates PLACEMENT VE ClO Rk 
POINT ID. TEE Tl ge i Rl R2 R3 
1 G 2.329397E-03 7.437726E-08 2.117432E-01 4.830657E-06 -3.062573E-03 -5.652146E-07 
4 G 3.554602E-03 7.382452E-03 2.499540E-01 -1.108043E-01 <-1.442291E-02 59.059672E-03 
3 G 4.477409E-03 8.890040E-03 2.485298E-01 -8.601610E-02 1.895038E-02 6.768920E-04 
4 G 5.159586E-03 8.284648E-03 2.184707E-01 -6.563790E-02 7.223493E-02 <-2.638176E-03 
3 G 4.658239E-03 6.303390E-03 1.654Z89E-01  =4i721042E—-02 6.696173E-02 <-2.240450E-03 
6 G 2.877196E-03 3.447597E-03 9.215534E-02 -5.912841E-02 1.686269E-01 ~-6.614641E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 3.060283E-03 6.606536E-03 2.377721E-01 <-8.760615E-02 <-2.7690S51E-02 6.220341E-03 
9 G 3.915 35¢b-03 7.986764E-03 2.296523E-01 <-6.7930ScE<02 2.631566E-02 3.592006E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE Zoo 
TWO TENTHS, ~-150 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
DISPLACEMENT VEC or 
POINT ID. TYPE 158 T2 3 Rl R2 R3 
1 G 3.686817E-03 1.903 182E<-07 2.676367E-01 1.849735E-05 1.5325S7E-02 -1.245954E-06 
2 G 5.624424E-03 1.174474E-02 3.158057E-01 -1.452613E-01 -1.760436E-02 7.829248E-03 
3 G 7.141180E-03 1.411988E-02 3.1390S4E-01 -1.109813E-01 2.332847E-02 1.134883E-03 
4 G 8.238425E-03 1. 3141263E-02 2.7585S7E-01 -8.505850E-02 9.251013E-02 -4.352S03E-03 
5 G 7.415195E-03 9.966651E-03 2.085413E-01 -5.600548E-02 8.395544E-02 -<3.560192E-03 
6 G 4.635133E-03 5.467578E-03 1.165695E-01 <-7.704809E-02 2.121285E-01 -1.060899E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.870153E-03 1.045910E-02 3.000183E-01 -1.116668E-01 -3.529124E-02 9.897561E-03 
3 G 6.226935E-03 1.264375E-02 2.896551E-01 -8.617808E-02 3.356984E-02 5.363917E-09 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 257 
THREE TENTHS, -150 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 
DISPLACEMENT VEC rT Oo 
POINT ID. TYPE aga TZ ts Rl R2 R3 
1 G 4.814030E-03 3.251841E-07 3.068205E-01 3.753560E-05 3.363425E-02 -1.796317E-06 
2 G 7.347537E-03 1.540439E-02 3.618525E-01 -1.695409E-01 -2.002201E-02 1.015977E-02 
3 G 9.369682E-03 1.850986E-02 3.596382E-01 <-1.287229E-01 2.644521E-02 1.521028E-03 
4 G 1.081836E-02 1.721783E-02 3.159991E-01 <-9.868506E-02 1.066554E-01 -5.808874E-03 
= G 9.725576E=03 1.304074E-02 2.38715SE-01 -6.219887E-02 9.585211E-02 -4.670788E-03 
6 G 6.116510E-03 7.167524E-03 1.336745E-01 -8.983377E-02 2.423800E-01 -1.399505E-02 
7 G 0.0 0.0 0.0 0.90 0.0 0.0 
8 G 6.380294E-03 1.368252E-02 3.435376E-01 -1.284556E-01 -4.054826E-02 1.298240E-02 
g G 8.159135E-03 1.654421E=-02 a. JLS016E=01) —9 [86013 2E—-02 3.853524E-02 6.951347E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 258 
FOUR TENTHS, -150 DEG SUBCASE 40 
LOAD STEP = 5.00000E+00 
DIS PLACEM ENA VEC 1 08 
POINT ID. TYEE 71 T2 T3 Rl R2 R3 
a G §.811173E=03 4.886369E-07 3.380218E-01 6.184368E-05 S.111982E=02 -2.092935E=-06 
Z G 8.876565E-03 1.866814E-02 3.984268E-01 <-1.888199E-01 <-2.201346E-02 1.224863E-02 
| G br eo =) ad 4 2.242764E-02 3.959672E-01 <-1.429043E-01 2.895646E-02 1.86S994E-03 
4 G 1.31 l776E-02 2.085618E-02 3.478866E-01 <-1.094648E-01 1.178543E-01 -7.113407E-03 
5 G Led 7/8 558E-02 1.578537E-02 2.626931E-01 -6.711914E-02 1.053268E-01 -5.665388E-03 
6 G 7.441477E-03 8.688073E-03 1.472733E-01 <-1.000967E-01 2.662792E-01 -1.703605E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 7.721408E-03 1.655408E-02 3.781117E-01 <-1.417571E-01 -4.464569E-02 1.5731S1E-02 
S) G 9.877605E-03 2.002212E-02 3.649224E-01 -1.089289E-01 4.240833E-02 8.463067E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 259 
FIVE TENTHS, -150 DEG SUBCASE 50 
LOAD STEP = 6.00000E+00 
CISPLACEMENT VEC TOR 
POINT ID. TYEE ti T2 auE| Rl R2 R3 
1! G 6.720106E-03 6.616519E-07 3.643821E-01 8.943871E-05 6.769919E-02 -2.096743E-06 
az G 1.027555E=-02 2.166231E-02 4.292416E-01 -2.048970E-01 -2.368563E-02 1.4173S5S5E-02 
3 G Lediviete=O2 2.602490E-02 4.265735E-01 -1.547509E-01 3.106178E-02 2.187601E-03 
4 G 1.522766E-02 2.419949E-02 3.747607E-01 -1.184869E-01 1.2725S2E-01 <=-8.311487E-03 
5 G ge |r oa rc ha) ah 7 1.830881E-02 2. @2912Z1E-0) 5-7, 128321E<02 1.133262E=018 =6.S816S56e-05 
6 G 8.661034E-03 1.008803E-02 1.587447E-01 -1.088282E-01 2.863295E-01 -1.984614E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 8.947946E-03 1.918888E-02 4.072635E-01 -1.528792E-01 -4.805029E-02 1.825406E-02 
2 G 1.145235E-02 2.321666E-02 3.930213E*01 -1.173195E-01 4.563889E-02 9.922792E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 260 
SIX TENTHS, -150 DEG SUBCASE 60 


LOAD STEP = 7.00000E+00 
DISPLACEMENT VECTOR 
POINT ID. TYEE Tl T2 ye, Rl R2 R3 
i G 7.563472E-03 8.477174E-07 3.874366E-01 1.202402E-04 8.342290E-02 <-1.760800E-06 
r G 1.157799E-02 2.445752E-02 4.561283E-01 -2.188301E-01 -2.51278S5E-02 1.597478E-02 
3 G 1.486659E-02 2.938574E-02 4.532773E-01 =-1.650473E=-01 3.289188E-02 2.491906E-03 
4 G 1.719759E-02 2.732510E-02 3.982132E-01 -1.263174E=-01 1.354339E-01 -9.430614E-03 
5 G 1.544509E-02 2.066919E-02 3.00S648E-01 <-7.493524E-02 1.203236E-01 <-7.440100E-03 
6 G 9,802728E-03 ie S99GSE-02 1.687634E-01 -1.165131E-01 3.037534E-01 -+2.248629E-02 
7 fe 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.008948E-02 2.164886E-02 4.327130E-01 -1.625410E-01 -5.095967E-02 2.060572E-02 
9 G 1.292071E-02 2.620186E-02 4.175520E-01 -1.245941E-01 4.842327E-02 1.135673E-03 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 261 
SEVEN TENTHS, -150 DEG SUBCASE 70 
LOAD STEP = 8.00000E+00 
Beles PLACE MIEN T VEC TOR 
POINT ID. TYPE Tl T2 73 R1 R2 R3 
i G 8.355249E-03 1.045449E-06 4.080644E-01 1.538888E-04 9.836563E-02 -1.056563E-06 
2 G 1.280473E-02 2.709679E-02 4.801317E-01 -2.31189SE-01 -2.638847E-02 1.767712E-02 
3 G 1.646580E-02 3.256149E-02 4.771162E-01 -1.742041E-01 3.451546E-02 2.783500E-03 
4 G 1.905794E-02 3.028050E-02 4.191539E-01 -1.332746E-01 1.427173E-01 -1.048753E-02 
5 G 1.711592E-02 2.290226E-02 3.163337E-01 -7.821310E-02 1.265792E-01 -8.253254E-03 
6 c 1.08835SE-02 1.264060E-02 1.777156E-01 -1.234307E-01  3.192509E-01 -2.499422E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.116422E-02 2.397212E-02 4.554450E-01 -1.711334E-01 -5.349740E-02 2.282171E-02 
9 G 1.430574E-02 2.902346E-02 4.394634E-01 -1.310501E-01 5.087947E-02 1.277633E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 262 
EIGHT TENTHS, -150 DEG SUBCASE 80 
LOAD STEP = 9.00000E+00 
DIS PUA CE MeENT VECTOR 
POINT ID. TYPE Tl T2 73 Rl R2 R3 
1 G 9.104838E-03 1.253812E-06  4.268213E-01 1.901112E-04 1.126024E-01 3.730487E-08 
2 G 1.396978E-02 2.960906E-02 5$.019125E-01 -2.423361E-01 -2.750053E-02 1.929727E-02 
3 G 1.798671E-02  3.558661E-02 4.987465E-01 -1.824807E-01  3.597681E-02  3.065430E-03 
4 G 2.082913E-02 3.30975SE-02  4.381584E-01 -1.39559SE-01 1.493121E-01 -1.149361E-02 
5 G 1.870802E-02  2.503196E-02 3.306S01E-01 -8.12029SE-02 1.322634E-01 -9.029538E-03 
6 G 1.191489E-02 1.382576E-02 1.85845SE-01 <-1.297574E-01  3.332642E-01 -2.739521E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.218444E-02 2.618423E-02 4.760823E-01 -1.789027E-01 -5.574339E-02  2.492590E~-02 
9 G 1.562292E-02 3.171211E-02 4.5935S6E-01 -1.368754E-01  5$.308243E-02 1.418841E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 263 
NINE TENTHS, -150 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
DISPLACEMENT VECTOR 
POINT ID. TYPE Tl T2 3 Rl R2 R3 
i G 9.818955SE-03 1.471989E-06 4.440840E-01 2.286926E-04 1.262015E-01 1.537260E~06 
2 fe 1.508311E-02  3.201493E-02 5$.219182E-01 -2.525143E-01 -2.848804E-02  2.084726E-02 
3 G 1.944200E-02 3.848566E-02 5$.186126E-01 -1.900531E-01  3.730650E-02  3.339815E-03 
4 SG 2.252568E-02 3.579894E-02 4.556162E-01 -1.453084E-01 1.553580E-01 -1.245701E-02 
5 G 2.023434E-02 2.707533E-02  3.438064E-01 -8.396272E-02 1.374903E-01 -9.774952E-03 
6 G 1.290488E-02 1.496381E-02 1.933187E-01 -1.356129E-01 3.460931E-01 -2.970723E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.315889E-02 2.830337E-02 4.950466E-01 -1.860148E-01 -5.775286E-02  2.693542E-02 
9 G 1.688329E-02 3.428964E-02 4.776351E-01 -1.421972E-01  $.508309E-02 1.559716E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 7, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, -150 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
Drs PLACEMENT VECTOR 
POINT ID. TYPE T1 T2 73 Rl R2 R3 
1 G 1.050261E-02 1.699322E-06  4.601206E-01  2.694591E-04 1.392234E-01 3.456320E-06 
2 G 1.615215E-02 3.432978E-02 $.404676E-01 -2.618983E-01 -2.936919E-02 2.23361SE-02 
3 G 2.084113E-02 4.127693E-02 5$.370312E-01 -1.970467E-01 3.852671E-02 3.608186E-03 
4 G 2.415842E-02 3.840156E-02 4.7180S0E-01 -1.506180E-01 1.609545E-01 -1.338383E-02 
5 G 2.170447E-02 2.904503E-02 3.560107E-01 -8.653355E-02 1.423415E-01 -1.049396E-02 
6 G 1.38595SE-02 1.606168E-02 2.002529E-01 -1.410823E-01  3.579507E-01 -3.194365E-02 
u G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.409408E-02 3.034309E-02 5$.126384E-01 -1.925879E-01 -5.956592E-02 2.886317E-02 
9 G 1.80950SE-02  3.677227E-02 4.945914E-01 -1.471060E-01  5$.691789E-02 1.700527E-03 
ARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 255 
ONE TENTH, -200 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DeaeseP LA CEMENT VECTOR 
POINT ID. TYPE sail T2 3 R1 R2 R3 
1 G 2.325145E-03 7.450133E-08  2.112128E-01  4.852360E-06 -3.017707E-03 -5.637214E-07 
2 fe 3.543497E-03 7.393614E-03 2.494490E-01 -1.109679E-01 -1.430976E-02  5.0528S50E-03 
3 G 4.458285E-03 8.904914E-03 2.480719E-01 -8.614436E-02 1.869600E-02 6.945065E-04 
4 G 5.136708E-03 8.301627E-03 2.180888E-01 -6.572475E-02 7.229453E-02 -2.648136E-03 
5 G 4.638614E-03 6.323676E-03 1.651854E-01 -4.714686E-02  6.650320E-02 -2.224147E-03 
6 G 2.867461E-03 3.466329E-03 9.207732E-02 -S.965106E-02 1.6857SS5E-01 -6.652638E-03 
7 c 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 3.048743E-03 6.614806E-03 2.372560E-01 -8.767575E-02 <2.779697E-02  6.235649E-03 
9 G 3.894632E-03 7.996119E-03 2.291646E-01 -6.800894E-02 2.632786E-02  3.567292E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, -200 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
DISPLACEMENT VECTOR 
POINT ID. TYPE ol T2 73 Rl R2 R3 
al G 3.682544E-03  1.905734E-07 2.672155E-01 1.854526E-05 1.537727E-02 -1.242979E-06 
2 G 5.613167E-03 1.175579E-02 3.154044E-01 -1.454095E-01 -1.750137E-02 7.81955S5E-03 
3 G 7,121970E-03  1.413456E-02 3.135413E-01 <-1.110846E-01  2.311382E-02 1.154171E-03 
4 G 8.215481E-03 1.315839E-02 2.755522E-01 -8.514321E-02  9.257090E-02 =4.364204E-03 
5 G 7.395362E-03 9.986543E-03 2.083453E-01 -5.600919E-02  8.358337E-02 -3.543831E-03 
6 G 4.625593E~03 5.486342E-03 1.165089E-01 -7.747866E-02 2.120869E-01 -1.064724E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.858560E-03  1.046712E-02 2.996074E-01 -1.117226E-01 -3.537972E-02 9.913184E-03 
9 G 6.208139E-03  1.265278E-02 2.892666E-01 -8.624350E-02 3.358529E-02 5.333286E-04 
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TYPE 


Ve 


We 
Ve 
0. 
a. 
De 


AAAQAAAADNYA 


-200 DEG 
6. 00000E+00 


TYPE 


i; 


8. 


AANQANQHAANAA 


ne 


-200 DEG 


7.00000E+00 


TYPE 

Pa 
ae 
ie 


Ne 
a: 
0. 
ils 
1. 


AAAAAAAAM 


-200 DEG 
8. 00000E+00 


TYPE 

he 
die 
iL. 
1. 
1. 
Ue 
0. 
1, 
Le 


AAAQAAAARAAN 


~200 DEG 
9.00000E+00 


TYPE 

Be 
1. 
i 
2. 
1. 
1. 
0. 
ale 
be 


AAQAAAAANAM 


Tl 


« SO97TOE=03 
-336203E-03 
-390399E-03 
-079535E-02 
- 705601E-03 
.107036E-03 
0 

-368657E-03 


140288E-03 


ins 


5.806813E-03 
8.865143E-03 


133402E-02 


1.309470E-02 


176S5S0E-02 
432031E-03 
0 

709738E-03 
8S8708E-03 


1 


6.71S709E-03 


O26407E-02 


1. 32Sle96-02 
1.520455E-02 
1.365718E-02 


651598E-03 


0.0 
8.936241E-03 


143342E-02 


pie 
559042E-03 
156646E-02 
484717E-02 


1.717443E-02 


S42484E-02 
793295E-03 
0 

OO7774E-02 
290174E-02 


4 
350787E-03 
2793066 =02 
644634E-02 
90347S5E-02 
TO9S60E-02 
O87411E-02 
0 
115245E-02 
428673E-02 


ual 

100347E-03 
39S816E=-02 
796721E-02 
080589E-02 
868764E-02 
190545E-02 
0 

217264E-02 
S60388E-02 


hastran_final_results_ negative temps.txt 


Paleo fF LACEMENT 


T2 
3.259699E-07 
1.541532E-02 
1.852436E-02 
1.723446E-02 
1.306040E-02 
7.186289E-03 
0.0 
1.369038E-02 
1.655307E-02 


Dots Fs 


T2 
4.889875E-07 
1.867904E-02 
2.244207E-02 
2.087269E-02 
1.580487E-02 
8. 706826E-03 
0.0 
1.656182E-02 
2.003082E-02 


te 

3.064521E-01 
3.615010E-01 
3.S93191E=-01 
3.157334E=-01 
2.38S427E-01 
1. 336219E-01 
0.0 

3.431777E=-01 
3.312614E=01 


CEMENT 


ee 

3.376867E-01 
3.981071E-01 
3.9S6768E-01 
3.476447E-01 
2.625349E-01 
1.47225SE-01 
0.0 

3277 7809n—-01 
3.646124E-01 


DiS FP LA CC EE eee. 


T2 

6. 620672E-07 
2.1673135E-02 
2. 603922E=02 
2.421590E-02 
1.83281 7E-02 
1.010677E-02 
0.0 

1.919652E-02 
2.3229Z24E-02 


73 
3.640707E-01 
4.289442E-01 
4.263033E-01 
3.745356E-01 
2.827644E-01 
1.567003E-01 
0.0 
4.069S586E-01 
3-927328E-01 


DISPLACEMENT 


ee 

8.481928E-07 
2.446826E-02 
2.939796E-O2 
2.734142E-02 
2.068844E-02 
L.141777E-02 
0.0 

2.165641E-02 
2-621035E-02 


T3 
3.871433E-01 
4.558479E-01 
4.530224E-01 
3.980008E-01 
3.004251E-01 
1.687214E-01 
0.0 
4.324254E-01 
4.172800E-01 


Dol SP LA Gee een 


Tz 
1.045982E-06 
2.710746E-02 
3.297562E-02 
3.029673E-02 
2.292140E-02 
1.265930E-02 
0.0 
2.3979S9E-02 
2.903185E-02 


iS 

4.0778S4E-01 
4.798647E-01 
4.768734E-01 
4.18951 7E-01 
3.162003E=07) 
1.7767S6E-01 
0.0 

4.$51713E-01 
4.392045E-01 


OISPERACEMENT 


T2 
1.254400E-06 
2.961965E-02 
3.S60065E-02 
3.311370E-02 
Zaoeelole=Cz 
1.384443E-02 
0.0 
2.619163E-02 
3.172042E-02 


T3 
4.265543E-01 
S.016567E-01 
4.985138E-01 
4.37964SE-01 
3.305221E-01 
1.858071E-01 
0.0 
4.758200E-01 
4.59107S5E-01 


AUGUST 


VE eto: 


Rl 
3.763924E-05 
-1.696751E-01 
=] .z88104E=01 
-9.876554E-02 
-6.21908S5E-02 
-9.021625E-02 
0.0 
=1.2650Z8E=01 
-9.894916E-02 
AUGUST 


VEC 1 O'R 


Rl 
6.192640E-05 
-1.889490E-01 
-1.429871E-01 
-1.095423E-01 
-6.710525E-02 
-1.00447SE-01 
0.0 
-1.418013E-01 
~1.089824E-01 
AUGUST 


VE CCT Oek 


Rl 
8.953828E-05 
=2.050193E-01 
-1.548277E-01 
-1.185612E-01 
~7.126600E-02 
-1.091561E-01 
0.0 
=1.529199E-01 
-1.173693E-01 
AUGUST 


VECTOR 


Rl 
1.203556E-04 
—2..699G75—-01 
-1.651195E-01 
-1.263869E-01 
-7.491S97E-02 
=1.166232E=01 

0.0 

=). 625791E-0) 
-1.246409E-01 
AUGUST 


VeGe Co iON 


Rl 
1.540190E-04 
-2.,313013E-01 
-1.74272SE-01 
-1.333436E-01 
-7.8192S50E-02 
-1.237264E-01 
0.0 
-1.711694E-01 
-1.310944E-01 
AUGUST 


Vee Gelso R 


Rl 

1.902556E-04 
~2.424437E-01 
-1.825460E-01 
-1.396264E-01 
-8.118144E-02 
-1.300412E-01 

0.0 
-1.789369E-01 
“1.369177E-01 
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8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.368774E-02 
-1.992615E-02 
2.625190E-02 
1.067136E-01 
9.5S$2394E-02 
2.423425E-01 
0.0 
-4.062732E-02 
3.855113E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
S.1173S7E=02 
-2.192397E-02 
2.8778SS5SE-02 
1.179103E-01 
1.050271E=-01 
2.662439E-01 
0.0 
-4.471721E-02 
4.242320E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.775243E-02 
~2.360067E-02 
3.089481E-02 
1.273089E-01 
1. 130491E-01 
2.8629S59E-01 
0.0 
-4.811667E-02 
4.S65309E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8 .347527E-02 
-2.504660E-02 
3.2733S1E-02 
1.354855E-01 
1.200603E-01 
3.037210E-01 
0.0 
=o 21021 96b—oz 
4.843680E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 

9.841696E-02 

=2.G91055E—02 
3.436412E-02 
1.427671E=-01 
1.263286E-01 
cleo ls rate S138 | 
0.0 

=5,. J5S050n=ce 
5. O089Z37E=02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.126526E-01 
-2.742507E-02 
3.583137E-02 
1.493602E-01 
1.3202Z33E-01 
3.332334E-01 
0.0 
-5.5799S0E-02 
5.309474E-02 


SUBCASE 30 


R3 
-1.790909E-06 
1.014869E-02 
1.541222E-03 
-5.821362E-03 
-4.654460E-03 
-1.40335SE-02 
0.0 
ieZo9e1 en —Oz2 
6.918191E-04 


SUBCASE 40 


R3 
-2.086160E-06 
1.223667E-02 
1.886650E-03 
~7.126434E-03 
-5.649099E-03 
-1.707466E-02 
0.0 
1.57472SE-02 
8.429107E-04 


SUBCASE 50 


R3 
~2.087806E-06 
1.416099E-02 
2.208617E-03 
-8 .324843E-03 
=6 .S6539TE=-03 
-1.988480E-02 
0.0 
1.826977E-02 
9.888312E-04 


SUBCASE 60 


R3 

-1.749561E-06 
1.596178E-02 
Z-slg1eoe—0s 
-9.444203E-03 
-7.423847E-03 
2 .252498E-02 
0.0 
2.062138E-02 
1.132203E-03 


SUBCASE 70 


R3 

-1.042901E-06 
1.766377E-02 
2.804983E-03 
=] .0SO01Z9E=02 
-8.237008E-03 
-2.503292E-02 
0.0 
2.283731E-02 
1.274160E-03 


SUBCASE 80 


R3 
5.349411E-08 
1.92836S5E-02 
3.087074E-03 

-1.1507S50E-02 

@9.013296E-03 

-2.743390E-02 
0.0 
2.494142E-02 
1.415376E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


Zo0 


258 


239 


260 


261 


262 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


peal 
9.814437E-03 
1.507146E-02 
1.942246E-02 
2.2502 41E-02 
2.021390E-02 
1.289542E-02 


1.314706E-02 
1.686422E-02 


Tl 
1.049806E-02 
1.614046E-02 
2.082155E-02 
2.413510E-02 
2.168398E-02 
1.385009E-02 


1.408223E-02 


NINE TENTHS, -200 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
2 G 
6 G 
t) G 0.0 
8 G 
2 G 
ONE, -200 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE 
uu G 
23 G 
3 G 
4 G 
5 G 
6 G 
q G 0.0 
8 G 
9 G 


1.807595E-02 


nastran_final_results_negative _temps.txt 


DISPLACEMENT 


102 
1.472632E-06 
3.202546E-02 
3.849962E-02 
3.581501E-02 
2.709430E-02 
1.498246E-02 
0.0 
2.831070E-02 
3.429786E-02 


DIS PLA 


Z2 
1.700017E-06 
3.434024E-02 
4.129080E-02 
3.841754E-02 
2.906392E-02 
1.608031E-02 
0.0 
3.035035E-02 
3.678042E-02 


ARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


] 


| 


ONE TENTH, -250 DEG 

LOAD STEP = 2.00000E+00 

POINT ID. TYPE Tl 
ul G 2.320932E-03 
2 G 3.532331E-03 
3 G 4.439197E-03 
4 G 5.113875E-03 
S G 4.618987E-03 
6 G 2.857662E-03 
7 G 0.0 
8 G 3.037208E-03 
9 G 3.87589S5E-03 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

TWO TENTHS, -250 DEG 

LOAD STEP = 3.00000E+00 

POINT ID. Tee TL 
af G 3.678284E-03 
2 G §.601716E-03 
= G 7.102863E-03 
4 G 8.192702E-03 
5 G 7.375674E-03 
6 G 4.616120E-03 
7 G 0.0 
8 - 4.846986E-03 
9 6.189289E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
THREE TENTHS, -250 DEG 


LOAD STEP = 


POINT ID. 


WOwnAUAWNEH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS 
LOAD STEP = 


eeINT ID. 


WOrwAnAMWDA WNHPe 


4.00000E+00 


TYPE 


ao 


AADAAADH 


¢ -250 DEG 


Ti 
4.805389E-03 
7.324293E-03 
9. 331335SE-03 
1.077260E-02 
9.685749E-03 
6.097623E-03 
0.0 
6.357061E-03 
8.12121S5E-03 


3 .00000E+00 


TYPE 


ANAADAADRDHDAHA 


153) 

5 .802449E-03 
8.853743E-03 
1.131468E-02 
1.307162E-02 
1.174538E-02 
7.422531E-03 
0.0 


7. 698064E-03 
9.839816E-03 


DIS PLA 


Te 
7.463038E-08 
7.405038E-03 
8.920093E-03 
8.318784E-03 
6.344083E-03 
3.485128E-03 
0.0 
6.623178E-03 
8 .005532E-03 


BOE] 
4.438269E-01 
5.216718E-01 
5.183883E-01 
4.554294E-01 
3.436828E-01 
1.932816E-01 
0.0 
4.947939E-01 
4.773961E-01 


CEMENT 


gue) 

4.598722E-01 
5.402293E-01 
S.368142E-01 
4.716242E-01 
3.558909E-01 
2.002170E-01 
0.0 

5.123940E-01 
4.943602E-01 


CEMENT 


ae 

2.106818E-01 
2.489449E-01 
2.476158E-01 
2.177075E-01 
1.649420E-01 
9.199908E-02 
0.0 

2.367392E-01 
2.286754E-01 


DISPLACEMENT 


TZ 
1.885241E-07 
1.176736E-02 
1.414977E-02 
1.317S39E-02 
1.000658E-02 
5.505166E-03 
0.0 
1.047521E-02 
1.266173E-02 


DT 1SeP LA 


25% 
3.316792E-07 
1.542751E-02 
1.854010E-02 
1.725134E-02 
1.308012E-02 
7.205063E-03 
0.0 
1.369822E-02 
1.656145E-02 


DIS PLA 


1 
4.893259E-07 
1.868992E-02 
2.245649E-02 
2 .088923E-02 
1.582438E-02 
8.72S591E-03 
0.0 
1.656959E-02 
2.003958E-02 


T3 
2.667924E-01 
3.150064E-01 
3.131819E-01 
2.752510E-01 
2.081508E-01 
1.164491E-01 
0.0 
2.991948E-01 
2.888743E-01 


CE Mee ON T 


T3 
3.060798E-01 
3.611553E-01 
3.590081E-01 
3.154693E-01 
2.383694E-01 
1.335689E-01 
0.0 
3.4 28131E=-901 
3.309118E-01 


CEMENT 
ta 
3.373516E-01 
3.977871E-01 
3.953860E-01 
3.474025E-01 
2.62376S5E-01 
1.471774E-01 

0.0 
3.774561E-01 
3.643023E-01 


AUGUST 


VEC TOR 


Ri 
2.288S505E-04 
-2.526182E-01 
-1.901156E-01 
-1.453732E-01 
-8.394060E-02 
-1.358864E-01 
0.0 
-1.860475E-01 
-1.422376E-01 
AUGUST 


V EC. tader 


Rl 

2.696298E-04 
~2.619988E-01 
-1.971070E-01 
-1.506810E-01 
-8.651098E-02 
-1.413469E-01 

0.0 
-1.926192E-01 
-1.471448E-01 


AUGUST 8, 


VE C200 R 


R1 
4.87408SE-06 
-1.111462E-01 
-8.629019E-02 
-6.581748E-02 
-4.718475E-02 
-6.017214E-02 
0.0 
-8.775382E-02 
-6.809194E-02 
AUGUST 


VEC TOR 


Rl 
1.843549E-05 
-1.456029E-01 
=1.1123572E=01 
-8.524233E-02 
-5.601952E-02 
-7.791381E-02 
0.0 
-1.118033E-01 
-8.632021E-02 
AUGUST 


VE < 1 0eR 


Rl 
3.812827E-05 
-1.6990861E-01 
-1.290037E-01 
-9.886760E-02 
-6.218661E-02 
-9.060080E-02 
0.0 
-1.285995E-01 
-9.902477E-02 
AUGUST 


VEC TiO 
Rl 
6.200936E-05 
-1.8907S54E-01 
-1.430673E-01 
-1.096191E-01 
-6.709108E-02 
-1.007972E-01 

0.0 
~1.418442E-01 
-1.090354E-01 


Page 9 
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6, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 90 
R2 R3 
1.26250S5E-01 1.556066E-06 
-2.841490E-02 2.083342E-02 
3.716613E-02 3.361591E-03 
1.554047E-01 -1.247099E-02 
1.372593E-01 -9.758710E-03 
3.4606286E-01 es 974590E-02 
0.0 -0 
-5.780651E-02 < 695087E-02 
5.509487E-02 1.556266E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 101 
R2 R3 
1.3927 13E-01 3.477820E-06 
~2.929811E-02 2.232211E-02 
3.839075E-02 3.630070E-03 
1.609999E-01 -1.339789E-02 
1.421183E-01 -1.047772E-02 
3.579210E-01 -3.198231E-02 
0.0 0.0 
~5.961743E-02 2.887855E-02 
S.692917E-02 1.697097E-03 
2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 10 
R2 R3 


-2.970313E-03 
-1.420031E-02 
1.844441E-02 
7.235470E-02 
6.604616E-02 
1.685231E-01 
0.0 

-2. 7901 11E-02 
2.633825E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.542881E-02 
-1.740650E-02 
2.290610E-02 
9.263380E-02 
8.321179E-02 
2.120471E-01 
0.0 
-3.546118E-02 
3.359534E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.374373E-02 
-1.984781E-02 
2.607567E-02 
1.067775E-01 
9.519698E-02 
2.423039E-01 
0.0 
-4.068710E-02 
3.855321E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 40 


R2 
S.122748E=02 
-2.183435E-02 
2.860061E-02 
1.179658E-01 
1.047278E-01 
2.662082E-01 
0.0 
-4.478906E-02 
4.243826E-02 


-5.619806E-07 
3.045667E-03 
7.121947E-04 

-2.658388E-03 

-2.207666E-03 

-6.688290E-03 
0.0 
6.250920E-03 
3.542903E-04 


SUBCASE 20 


R3 
-1.238610E-06 
7.809766E-03 
1.172803E-03 
-4.376611E-03 
-3.527544E-03 
-1.068636E-02 
0.0 
9.928572E-03 
S.303946E-04 


SUBCASE 30 


R3 
-1.779553E-06 
1.013709E-02 
1.559522E-03 
-5.835169E-03 
-4.638191E-03 
-1.407233E-02 
0.0 
1.301228E-02 
6.892584E-04 


R3 
-2.079423E-06 
1.222478E-02 
1.907338E-03 
-7.139410E-03 
-5.632846E-03 
. T11322E-02 
0.0 


1.576307E-02 
8.395010E-04 


PAGE 


PAGE 


PAGE 


263 


264 


256 


257 


258 


i 


1 


il 


nastran_final_results_ negative _temps.txt 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


aL 

6.711310E-03 
1.025260E-02 
Leslezole—o2 
1.518144E-02 
1.363699E-02 
8. 642124E-03 
0.0 

8.924535E-03 
1.141448E-02 


Bis © LA 


te 

6.624807E-07 
2-L6e8a95E~-02 
2. 605356E-02 
2.423234E-02 
1.83475S5E-02 
TeOLzo52&-02 
0.0 

1.920418E-02 
Z2e923586E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


TL 
7.554611E-03 
1-155494E-02 
abe dae O 2 
Petia Zse=-02 
1.5404S7E-02 
9.783830E-03 
0.0 
1.006600E-02 
1.288276E-02 


Doss P LA 


T2 
8.486675E-07 
2.447901E-02 
2.941421E-02 
2.735170E-U¢2 
2.070770E-02 
1.143650E-02 
0.0 
2.166398E-02 
2.621886E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


i 

8 .34632S5E-03 
Vo2t Slack =02 
1.642687E-02 
1 -SOLLSSE=02 
1.707527E=-02 
1.08646S5E-02 
0.0 

1.114069E-02 
1.426772E-02 


Dey oF be 


ae 

1.046515E-06 
2. 711814E-02 
3.25897 7E-02 
2. O31 Z98E=02 
2.294057E-02 
1.267801E-02 
0.0 

2.d00 10CE-02 
2.904027E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


quel 

-0958S5E-03 
~- 394 6S5E-02 
-794770E-02 
.07826SE-02 
-866725E-02 
aL OS SIBEeO2 
.0 

-21608SE-02 
1.558484E-02 


FOoOorrNFr F oO 


Dol S F ib A 


TZ 
1.254989E-06 
2.963027E-02 
3.561472E-02 
3.312986E=-02 
2 .507009E-02 
1.386312E-02 
0.0 
2.619904E-02 
3.172875E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


01 


5094 
9.809917E-03 
1.50S981E=-02 
1.940292E-02 
2.2479126-02 
2.019345E-02 
laeebegoe-02 
0.0 
le sl3ss2dE-02 
1.684515E-02 


COIs Ls 


TZ 
1.473275E-06 
- 203600E-02 
~651359E-02 
-S83109E-02 
eo ls2oe= 02 
povO1L3JE=O02 
0.0 
2.83180SE-02 
3.430612E-02 


PNW Ww Ww 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


oa 

1.049352E-02 
16126 75E=02 
2.080198E-02 
2.411178E-02 
2.166348E-02 
1.384060E-02 
0.0 

1.407038E-02 


FIVE TENTHS, -250 DEG 
LOAD STEP = 6.00000E+ 
POINT ID. TYPE 
al G 
2 G 
3 G 
4 G 
S G 
6 G 
u G 
8 G 
9 G 
SIX TENTHS, -250 DEG 
LOAD STEP = 7.00000E+ 
POINT ID. exons 
i G 
2 G 
3. G 
| G 
S G 
6 G 
7, G 
8 G 
9 G 
SEVEN TENTHS, -250 DEG 
LOAD STEP = 68§.00000E+ 
POINT ID. Wee 
1 G 
2 G 
3 G 
4 G 
2 G 
6 G 
x, G 
8 G 
) G 
EIGHT TENTHS, -250 DEG 
LOAD STEP = 9.00000E+ 
POINT ID. TYPE 
al G 
2 G 
3 G 
4 G 
= G 
6 G 
7 G 
8 G 
9 G 
NINE TENTHS, -250 DEG 
LOAD STEP = 1.00000E+ 
POINT ID. TIPE 
1 G 
2 G 
3 G 
4 G 
S G 
6 G 
Z G 
8 G 
9 G 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE 
i G 
2 G 
3 G 
4 G 
=) G 
6 G 
uy G 
8 G 
9 G 


1 .6O05665E=02 


Daigo © LA 


T2 
1.700713E-06 
3.435071E-02 
4.130469E-02 
3.84335SE-02 
2.908282E-02 
1.60989S5E-02 
0.0 
3.039763E-02 
3.678860E-02 


GoE ME NE 


T3 
3-637 oeZEnuL 
4.286467E-01 
4.260328E-01 
3.743103E-01 
2.826166E-01 
1.586557E-01 
0.0 
4.066535E-01 
3.924443E-01 


Lee) eg Gi ae se 


2 
3.868498E-01 
4 53507 3E-U1 
4.527673E-01 
3.977884E-01 
3.002853E-01 
1.686794E-01 
0.0 
4.321377E-01 
4.170079E-01 


CE MOEN! 


eyS 

4.075064E-01 
4.79597 7E-01 
4.766306E-01 
4.18749S5E-01 
3.160670E-01 
1.77635S5E-01 
0.0 

4.54897SE-01 
4.38945S5E-01 


CEMENT 


a3 

4.262871E-01 
$.014008E-01 
4.982809E-01 
4.377706E-01 
3.303940E-01 
1.857687E-01 
0.0 

4.755576E-01 
4.588593E-01 


CEM fn ft 


T3 
4.435698E-01 
5.214252E-01 
5.181640E-01 
4.$5242S5E-01 
3.435592E-01 
1.93244S5E-01 
0.0 
4.945412E-01 
a7 11 579-01 


Ce Bane 


to 

4.S$96237E-01 
5. 399906E-01 
$.365972E-01 
4.714434E-01 
3.557711E-01 
2.001811E-01 
0.0 

S.121496E-01 
4.941291E-01 


AUGUST 


VE Cfo or 


Rl 
8 .963820E-05 
-2.081404E-01 
-1.549034E-01 
=1.18635ZE-01 
=7 .124667E-02 
-1.094832E-01 
0.0 
-LPoo270uze Oe 
-1., 174169E-01 
AUGUST 


VEC "Car 


Rl 
1.204713E-04 
=2.190627E-01 
=] .6S1STTE-01 
-1.264603E-01 
-7.489666E-02 
=a Loz oe OL 

0.0 

-1.626170E-01 
-1.246876E-01 
AUGUST 


VECTOR 


Rl 
1.541497E-04 
~2.314127E-01 
-1.743406E-01 
-1.334126E-01 
-7,.817189E-02 
-1.240217E-01 

0.0 

-1.712053E=01 
=. sLLS8Ce=a1 
AUGUST 


VECTOR 


Rl 
1.904004E-04 
-2.425S10E-01 
-1.626111E-01 
-1.396932E-01 
-8.115994E-02 
-1.30324SE-01 

0.0 

Sie he vO Ol 
-1.369599E-01 
AUGUST 


Vobocw CR 


Rl 
2.290088E-04 
-2.527219E-01 
-1.901781E-01 
-1.454380E-01 
-8.391847E-02 
-1.361596E=01 
0.0 
~1.860801E-01 
-1.422780E-01 
AUGUST 


VECTOR 


Rl 


2.698010E-04 


=2 . 6Z0293E-01 
-1.971671E-01 
«1.50744 71E-01 
~8.648844E-02 
-1.416113E-01 
0.0 
-1.92650SE-01 
-1.471836E-01 
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128 


8, 2000 MSC/NASTRAN 


R2 
6.780S8SE-02 
@2.351577E=-02 
3.072793E-02 
1.273623E-01 
1.127702E-01 
2.862620E-01 
0.0 
-4.818316E-02 
4.566730E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 

8.352781E-02 
-2.496544E-02 
3.257823E=-02 
1. 355369E-01 
1.197972E<01 
3.036883E-01 
0.0 
-5.108432E-02 
4.845031E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.846845E-02 
-2,020c2cE-02 
3.421286E-02 
1.428167E-01 
1.260781E-01 
3.191876E-01 
0.0 
=5.3601531E-02 
5.090524E-02 


8, 2000 MSC/NASTRAN 2/ 39/99 


R2 

1.127029E-01 
-2.734969E-02 
3.568601E-02 
1.494083E-01 
1.317835E-01 
3.-332025E 01 
0.0 
-5 .585559E-02 
§$.310702E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.262997E-01 
-2.834184E-02 
3.702582E-02 
1.5545$13E-01 
1.370284E-01 
3.46032SE-01 
0.0 
-5.786016E-02 
$.510661E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1. 393193E-01 
“2.9227 09n-u2 
3.825486E-02 
1.610451E-01 
1.418951E-01 
J.o7T SOLIE=C2 
0.0 
-5 .966892E-02 
5.694041E=+02 


SUBCASE 50 


R3 
-2.078865E-06 
1.414848E-02 
2.229641E-03 
-8 .338177E-03 
-6.549153E-03 
-1.99234SE-02 
0.0 
1.828553E-02 
9.853814E-04 


SUBCASE 60 


R3 
-1.738311E-06 
1.59488 2E-02 
2.534469E-03 
-9.457780E-03 
-7.407617E-03 
-2.256366E-02 
0.0 
2.063707E-02 
1.128734E-03 


SUBCASE 70 


R3 

-1.029221E-06 
1.765046E-02 
2.8264 68E-03 
-1.0351505E-02 
-8.220783E-03 
-2.507161E-02 
0.0 

2220 0275b—-c2 
1.27068 9E-03 


SUBCASE 80 


R3 
6.970729E-08 
1.927006E-02 
3.108719E-03 

-1.152138E-02 
=§'.997073E-03 
=Z2 (A 2oee Oe 
0.0 
2.49S5697E-02 
1.411913E-03 


SUBCASE 90 


R3 
1.574900E-06 
2. 0819S9E-02 
3.383366E-03 

-1.248497E-02 

-9.742486E-03 

-2.97B8459E-02 
0.0 
2.696634E-02 
1.552819E-03 


PA CN fe Ie 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.499352E-06 
2.230809E-02 
3.6519S54E-03 

-1.341195E-02 

-1.046149E-02 

=3.202097E=-02 
0.0 
2.889393E-02 
1.693669E-03 


Zou 


260 


261 


262 


263 


264 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 259 
ONE TENTH, -300 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 

DISPLACEMENT VE Cor, OR 
POINT ID. TYPS tT T2 TS Rl R2 R3 

i G 2.316669E-03 7.475861E-08 2.101518E-01 4.899284E-06 -2.923653E-03 ~5.608063E-07 
2 G 3.521375z-03 7.415888E-03 2.484362E-01 -1.112821E-01 -1.408487E-02 5.039105E-03 
3 G 4.420004E-03 8.934611E-03 2.471527E-01 -8.638688E-02 1.819098E-02 7.299841E-04 
4 G $.090829E-03 8 .335S573E-03 2.173218E-01 -6.589039E-02 7.240821E=02 -2.667701E-03 
bs) G 4.$99148E-03 6.364242E-03 1.646957E-01 -4.721436E~02 6.559100E-02 -2.191554£-03 
6 G 2.847666E-03 3.503786E-03 9.191887E-02 -6.068237E-02 1.684658E-01 -6.725298£-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 

8 G 3.025678E-03 6.631402E-03 2.362224E-01 ~+8.780676E-02 -2.800854E-02 6.266480E-03 
9 G 3.857235E-03 8.014949E-03 2.281882E-01 -6.815975E-02 2.635139E-02 3.518716E-04 

7 LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, -300 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 

OTS P LA Ce MENT VE C TeGeRr 
POINT ID. TYPE Tt} ce a3 Rl R2 R3 

af G 3.673996E-03 1.910591E-07 2.663724E-01 1.863860E-05 1.548181E-02 -1.236910E-06 
2 G §.590672E-03 1.177810E-02 3.146017E-01 +-1.457074E-01 -1.729724E-02 7.800407E-03 
3 G 7.083S66E-03 1.416413E-02 3.128130E-01 -1.112938E-01 2.268621E-02 1.192656E-03 
4 G 8.169603E-03 1.319213E-02 2.749451E-01 -8.531338E-02 9.269084E-02 -4.387623E-03 
> G 7.35S652E-03 1.002649E-02 2.079530E-01 -5.601740E-02 8.284128E-02 -3.511222F-03 
6 G 4.606365E-03 5.$23964E-03 1.163871E-01 -7.833627E-02 2.120020E-01 ~-1.072378E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 

8 G 4.835389E-03 1.048331E-02 2.9878S1E-01 -1.118357E-01 -3.555569E-02 9.94448 6E-03 
9 G 6.170563E-03 1.267103E-02 2.884890E-01 -8.637503E-02 3.361492E-02 9.272790E-04 

l LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 257 
THREE TENTHS, -300 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 

DISPLACEMENT vee Gy TO oR 
POINT ID. TYPE Ti Tz ce Rl R2 R3 

af G 4.801068E-03 3.252617E-07 3.057149E-01 3.766801E-05 3.379554E-02 -1.783049E-06 
2 G 7.313522E-03 1,.543739E-02 3.607984E-01 -1.699495E-01 -1.973660E-02 1.012669E-02 
3 G 9.311859E-03 1.855360E-02 3.586811E-01 -1.289925E-01 2.586740E-02 1.581433E-03 
4 G 1.07493S5E-02 1.72678 7E-02 3.152019E-01 -9.892787E-02 1.068294E-01 -5.846417E-03 
5 G 9.665619E-03 1.309985E-02 2.381968E-01 -6.217523E-02 9.486917E-02 -4.621909E-03 
6 G 6.087971E-03 7.223889E~03 1.335161E-01 -9.097851E-02 2.422662E-01 -1.411057E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 

8 G 6.345398E-03 1.370622E-02 3.424S75E-01 -1.286006E-01 -~4.078369E-02 1.302968E-02 
9 G 8.102600E-03 1. 6S7090E-02 3.30S5802E-01 -9.906612E-02 3.858129E-02 6.852927E-04 

| LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 258 
FOUR TENTHS, -300 DEG SUBCASE 40 
LOAD STEP = 5.00000E+00 

DISPLACEMENT VE Coreen 
POINT ID. TYPE peal TZ T3 Rl R2 R3 

1 G $.798093E-03 4.8970S53E-07 3.370163E-01 6.209256E-05 S.128177E-02 -2.072546E~06 
2 G 8.842313E-03 1.870095E-02 3.974676E-01 -1.892077E-01 -2.174588E-02 1.221289E-02 
3 G 1.129538E-02 2.247107E-02 3.950959E-01 ~1.431539E-01 2.842355E-02 1.927907E=-03 
4 G 1.3048S9E-02 2.090585E-02 3.471608E-01 -1.096977E-01 1.180214E-01 -7.152503E~-03 
5 G 1.172531E-02 1.584397E-02 2.622184E-01 -6.707784E~02 1.044289E-01 -5.616602E-03 
6 G 7.413041E-03 8.744391E-03 1.47129S5E-01 -1.011473E-01 2.661727E-01 -1.715189E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 

8 . 7.68640SE-03 1.657741E-02 3.771280E-01 -1.418903E-01 -4.485977E-02 1.577875E-02 

| S) 9.820923E-03 2.004834E-02 3.639919E-01 -1.090897E-01 4.245229E-02 8.361682E-04 
' LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 259 
FIVE TENTHS, -300 DEG SUBCASE 50 
LOAD STEP = 6.00000E+00 

Debs Fr GACEMENT VEC TGR 

POINT ID. TYPE yy TZ T3 Rl R2 R3 
al G 6.706915E-03 6.629033E-07 3.634476E-01 8.973843E-05 6.785949E-02 -2.069897£-06 
iz G 1.024112E-02 2.169487E-02 4.283493E-01 -2.052643E-01 -2.343149E£-02 1.413599E-02 
3 G 1.311315E-02 2.606799E=-02 4.2S7627E-01 -1.549822E-o01 3.056152E-02 2.250603E-03 
6 G 1.515834E-02 2.424884E-02 3.7408S52E-01 -1.187102E-01 1.2741S6E-01 -8.351570E-03 
5 G 1.361682E-02 1.836698E-02 2.824689E-01 -7.123186E-02 1.124916E-01 -6.532928£-03 
6 G 8.63264S5E-03 1.014429E-02 1.586111E-01 -1.098103E-01 2.862281E-01 -1.996215E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 8.912839E-03 1.921188E-02 4.063483E-01 -1.530020E-01 -4.82490S5E~02 1.830122E-02 
9 G 1.1395SSE-02 2.324251E-02 3.9215S6E-01 -1.174691E-01 4.568096E-02 9.819777E-04 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 260 

SIX TENTHS, -300 DEG SUBCASE 60 

LOAD STEP = 7.00000E£+00 

DISPLACEMENT VECTOR 
EOINT ID. TYPE TL T2 gig | Rl R2 R3 

1 G 7.580181E-03 8.491492E-07 3.865563E-01 1.205873E-04 8.3580S1E-02 -1.727039E~06 
2 G 1.154341E-02 2.448983E-02 4.552868E-01 -2.191803E-01 -2.488471E-02 1.593588E-02 
3 G 1.480833E-02 2.942852E-02 4.525124E-01 -1.652647E-01 3.241730E-02 2.555707E=-03 
4 G 1.712813E-02 2.737415E-02 3.975760E-01 -1.265323E-01 1.355882E-01 -9.471395E-03 
5 G 1.538432E-02 2.072701E-02 3.0014S6E-01 -7.487767E-02 1.195343E-01 -7.391405E-03 
6 G 9.77435SE-03 1.145525E-02 1.686373E-01 -1.174421E-01 3.036S56E-01 +2.260237£-02 
iy G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.008427E-02 2.167159E-02 4.318500E-01 -1.6265S58E~-01 -5.114626E-02 2.065272E-02 
9 G 1.286379E-02 2.622740E=-02 4.1673S56E-01 -1.247348E~-01 4.846342E-02 1.125302E-03 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
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AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 261 
SEVEN TENTHS, -300 DEG SUBCASE 70 
LOAD STEP = &.00000E+00 

Oliesey LA CEMENT Vv E:caleomn 
POINT ID. TYPE al T2 T3 Rl R2 R3 
‘c 8.341864E-03 1.047054E-06  4.072273E-01 1.542805E-04  9.852006E-02 ~-1.015523E-06 
2 G 1.277001E-02 2.712888E-02  4.793307E-01 -2.315252E-01 -2.615458E-02 1.763718E-02 
3 G 1.640742E-02 3.260398E-02 4.763878E-01 -1.744100E-01  3.406188E-02 2.847915E-03 
4 G 1.898636E-02 3.032927E-02 4.185472E-01 -1.334820E-01 1.428662E-01 -1.052882E-02 
5 G 1.705494E-02 2.295976E-02 3.159336E-01 -7.815149E-02 1.258280E-01 -8.204577E-03 
6 G 1.085517E-02 1.269673E-02 1.775954E-01 -1.243166E-01  3.191558E-01 -2.511031E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.112892E-02 2.399461E-02 4.546236E-01 -1.712417E-01 -5.367396E-02  2.286852E-02 
9 G 1.424872E-02 2.904871E-02 4.386864E-01 -1.311833E-01  5.091779E-02 1.267248E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 262 
EIGHT TENTHS, -300 DEG SUBCASE 80 
LOAD STEP = 9.00000E+00 
DISPLACEMENT VECTOR 
POINT ID. TYPE Tl T2 tT Rl R2 R3 
G 9.091364E-03 1.255583E-06 4.260199E-01 1.905454E-04 1.127534E-01 98.593555E-08 
2 G 1.393494E-02 2.964092E-02 5$.011449E-01 -2.426592E-01 -2.727458E-02  1.925650E-02 
3 G 1.792821E-02 3.562883E-02 4.980482E-01 -1.826771E-01  3.554089E-02 3.130333E-03 
4 G 2.075942E-02 3.314606E-02 4.375767E-01 -1.397603E-01 1.494561E-01 -1.153528E-02 
5 G 1.864686E-02 2.508918E-02  3.302658E-01 -8.113860E-02 1.315438E-01 -8.980869E-03 
6 G 1.188650E-02 1.388182E-02 1.857302E-01 -1.306075E-01  3.331713E-01 -2.751128E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.214906E-02 2.620648E-02 4.752952E-01 -1.790056E-01 -5.591145E-02  2.497249E-02 
9 2 1.556581E-02 3.173710E-02 4.586110E-01 -1.370023E-01 5.311904E-02 1.408477E~03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 263 
NINE TENTHS, -300 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
DISPLACEMENT VEC to: 
POINT ID. TYPE Tl 72 T3 R1 R2 R3 
1 G 9.805398E-03 1.473923E-06  4.433127E-01  2.291672E-04 1.263490E-01 1.593748E-06 
2 G 1.504816E-02 3.204658E-02 5$.211788E-01 -2.528262E-01 -2.826901E-02 2.080580E~-02 
3 G 1.938339E-02 3.852761E-02  5.179397E-01 -1.902413E-01  3.688573E-02 3.405114E~-03 
4 G 2.245585E-02 3.584721E-02 4.550557E-01 -1.455031E-01 1.554977E-01 -1.249897E-02 
5 S 2.017301E-02 2.713229E-02 3.434355E-01 -8.389647E-02 1.367977E-01 -9.726280E-03 
6 G 1.287646E-02 1.501980E-02 1.932074E-01 -1.364324E-01  3.460020E-01 -2.982326E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.312342E-02 2.832541E-02 4.942884E-01 -1.861130E-01 -5.791359E-02 2.698179E-02 
9 5 1.682608E-02 3.431439E-02 4.769179E-01 -1.423186E-01 5.511813E-02 1.549396E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, -300 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DISPLACEMENT VEC Ton 
POINT ID. TYPE 7 T2 T3 R1 R2 R3 
1 G 1.048897E-02 1.701413E-06  4.593752E-01  2.699723E-04 1.393674E-01  3.520899E-06 
2 G 1.611709E-02 3.436121E-02 5.397523E-01 -2.622001E-01 -2.915629E-02 2.229410E-02 
3 G 2.078241E-02 4.131861E-02 5.363801E-01 -1.972278E-01  3.811916E-02 3.673812E-03 
4 6 2.408846E-02 3.844958E-02 4.712626E-01 -1.508072E-01 1.610902E-01 -1.342602E-02 
5 G 2.164298E-02 2.910175E-02 3.556513E-01 -8.646598E-02 1.416722E-01 -1.044528E-02 
6 G 1.383111E-02 1.611760E-02 2.001451E-01 -1.418753E-01  3.578611E-01 -3.205962E-02 
a G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.405853E-02 3.036493E-02 5.119051E-01 -1.926821E-01 -5.972024E-02 2.890931E-02 
9 G 1.803776E-02 3.679679E-02 4.938978E-01 -1.472225E-01  5.695147E-02 1.690265E-03 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 255 
ONE TENTH, ~350 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 

DIS PLAC EM EUN Foy Ere Teor 

POINT ID. TYPE Ti T2 T3 R1 R2 R3 
1 G 2.312457E-03 7.485583E-08  2.096203E-01 4.925781E-06 -2.872987E-03 -5.594613E-07 
2 G 3.510286E-03 7.427397E-03 2.479310E-01 -1.114530E-01 -1.397600E-02 5.032715E-03 
3 G 4.400928E-03 8.949907E-03 2.466954E-01 -8.652706E-02 1.793946E-02 7.473367E-04 
4 G 5.068014E-03 8.352903E-03 2.169402E-01 -6.598334E-02 7.246548E-02 -2.677941E-03 
5 G 4.579475E-03 6.384779E-03 1.644517E-01 -4.725303E-02 6.513751E-02 -2.175384E-03 
6 G 2.837709E-03 3.522654E-03 9.183972E-02 -6.119790E-02 1.684113E-01 -6.763017E-03 
7 G 020 0.0 0.0 0.0 0.0 0.0 
8 G 3.014166E-03 6.639925E-03 2.357052E-01 -8.788177E-02 -2.811258E-02  6.281768E-03 
9 G 3.838546E-03 8.024569E-03 2.276989E-01 -6.824119E-02 2.636091E-02 3.494884E-04 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 

TWO TENTHS, -350 DEG SUBCASE 20 

LOAD STEP = 3.00000E+00 

Pet Sie. AC EM EN TV Ese trcer 
POINT ID. TYPE Ti 17 Ne) Ry R2 R3 

1 G 3.669722E-03 1.913565E-07 2.659505E-01 1.868937E-05  1.553466E-02 -1.233905E-06 
2 G 5.579437E-03 1.178934E-02 3.142000E-01 -1.458566E-01 -1.719600E-02 7.790956E-03 
3 G 7.064371E-03 1.417904E-02 3.124486£-01 -1.113991E-01 2.247311E-02 1.211864E-03 
4 G 8.146666E-03 1.320910E-02 2.746414E-01 -8.539881E~02 9.274997E-02 -4.399336E~03 
5 G 7.335776E-03 1.004654E-02 2.077566E-01 -5.602194E-02 8.247127E-02 -3.494973E-03 
6 G 4.596677E-03 5.542822E-03 1.163259E-01 -7.876331E-02 2.119589E-01 -1.076208E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.823809E-03 1.049149E-02 2.983736E-01 -1.118928E-01 -3.564332E-02 9.960175E-03 
9 G 6.151784E-03 2.880998E-01 -8.644105E-02 3.362919E-02 5.242876E-04 


" 


1 
' 
, 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


nastran_final_results negative _temps.txt 


Deere LA CEMENT 


2 
3.241819E-07 
1.544852E-02 
1.856833E-02 
1.72846S5E-02 
1.311964E-02 
7.242724E-03 
0.0 
Doc? LAZIE-02 
1.657988E=-02 


DIS PLA 


T2 
4.900643E-07 
1.871196E=602 
2.24856SE-02 
2.092249E-02 
1.586356E-02 
8.763202E-03 
0.0 
1.658525E-02 
2.005716E-02 


D.1-5 P LA 


TZ 
6.633241E-07 
2.170579E-02 
2.608244E-02 
2.426536E-02 
1.83864 3E-02 
1.016308E-02 
0.0 
1.9215961E-02 
2.32511 9E-02 


Oe 
3.053461E-01 
3.604470E-01 
3.583622E-01 
3.149361E-0] 
2.380237E-01 
1.334631E-01 
0.0 
3.420972E-01 
3.302393E-01 


C E MoE N T 


T2 
3.366809E-01 
3.971477E-01 
3.948053E-01 
3.469187E-01 
2.620601E-01 
1.470814E-01 
0.0 
3.767999E-01 
3.636815E-01 


coe ME Nay 


Ts 
3.631360E-01 
4.280517E-01 
4.254923E-01 
3.738600E-01 
2.823210E-01 
1.585664E-01 
0.0 
4.060431E-01 
3.918668E-01 


DIS LACE MENT 


T2 
8.496301E-07 
2.450067E-02 
2.944286E-02 
2.739056E-02 
2.074633E-02 
1.147401E-02 
0.0 
2.167922E=-02 
2.623597E-02 


rT 

3.862627E-01 
4.550062E-01 
4.522573E-01 
3.973635E-01 
3.0000S57E-01 
1.685952E-01 
0.0 

4.315621E-01 
4.164633E-01 


DISPLACEMENT 


ee 

1.047593E-06 
2.713963E-02 
3.261821E-02 
3.034558E-02 
2.297897E-02 
1.271547E-02 
0.0 

2.400215E-02 
2.905718E-02 


Doers PLA 


ra 

1.256178E-06 
2.9651S9E-02 
3.564296E-02 
3.31622 8E-02 
2.510830E-02 
1.390053E-02 
0.0 

2.621394E-02 
3.174549E-02 


THREE TENTHS, -350 DEG 
LOAD STEP = 4.00000E+00 
POINT ID. TYPE Ti 
1 G 4.796747E-03 
2 G 7.302183E-03 
3 G 9.292597E-03 
4 G 1.072635E-02 
5 G 9.645611E-03 
6 G 6.078380E-03 
7 G 0.0 
8 G 6.33377S5E-03 
9 G 8.083759E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FOUR TENTHS, -350 DEG 
LOAD STEP = 5$.00000E+00 
POINT ID. TYPE Ti 
1 G 5.793731E-03 
2 G 8 .830904E-03 
3 G 1.127606E-02 
4 G 1.302554E-02 
5 G 1.170520E-02 
6 G 7.403498E-03 
7 G 0.0 
8 G 7.674742E-03 
3 G 9.802036E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FIVE TENTHS, -350 DEG 
LOAD STEP = 6.00000E+00 
POINT ID. TYPE Tl 
af G 6.702518E-03 
2 G 1.022965E-02 
3 G 1.309378E-02 
4 G 1.513524E-02 
5 G 1.359662E-02 
6 G 8.623126E-03 
7 G 0.0 
8 G 8.901141E-03 
3 G 1.137662E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SIX TENTHS, -350 DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TYPE Tl 
i G 7.545751E-03 
2 G 1.153189E-02 
3 G 1.478892E-02 
4 G 1.710498E-02 
5 G 1.536405E-02 
6 G 9.764848E-03 
Z G 0.0 
8 G 1.004254E-02 
9 G 1.284483E-02 
' LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SEVEN TENTHS, -350 DEG 
_ LOAD STEP = 8.00000E+00 
POINT ID. TYPE ry 
il G 8. 337401E-03 
2 G 1.27584SE-02 
3 G 1.638796E-02 
4 G 1.896516E-02 
5 G 1.703461E-02 
6 G 1.084567E-02 
7 G (oleae) 
8 G 1.111716E-02 
9 G 1.422972E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
EIGHT TENTHS, -350 DEG 
LOAD STEP = 9.00000E+00 
POINT ID. TYPE i oy 
1 G 9.086872E-03 
2 G 1.392333E-02 
3 G 1.790871E-02 
4 G 2.073618E-02 
5 G 1.862647E-02 
6 G 1.187700E-02 
7 G 0.0 
8 G 1.213726E-02 
9 G 1.554677E-02 


T3 
4.069482E-01 
4.790637E-01 
4.761450E-01 
4.183449E-01 
3.158001E=-01 
1.775553E-01 
0.0 
4.543496E-01 
4.384272E-01 


CEMENT 


T3 
4.257527E-01 
5.008889E-01 
4.978154E-01 
4.373828E-01 
3.301377E-01 
1 €oesl7E-O1 
0.0 
4.750327E-01 
4.583627E-01 


AUGUST 


VE Ciao oR 


Rl 
3.762563E-05 
-1.700882E-01 
~1.290856E-01 
-9.900946E-02 
-6.21676S5E-02 
-9.135833E-02 
0.0 
-1.286506E-01 
-9.912498E-02 
AUGUST 


WES a sen 


Rl 
6.217619E-05 
=] .693373—E-01 
-1.432378E-01 
-1.097756E-01 
~6.706432E-02 
-1.014962E-01 

0.0 

-1.419351E-01 
-1.091435E-01 
AUGUST 


VEC T © R 


Rl 
8.983901E-05 
-2.053870E-01 
-1.5S50600E-01 
-1.187848E-01 
-7.121494E-02 
-1.101366E-01 
0.0 
=] .230433E-01 
=1 .175192E=-01 
AUGUST 


VECTOR 


Rl 
1.207037E-04 
=2Z.L92Z913E-01 
~1.653376E-01 
-1.266041E-0] 
-7.485864E-02 
-1.177S08E-01 
0.0 
-1.626943E-01 
-1.247818E-01 
AUGUST 


VE Coron 


Rl 
1.544118E-04 
©2.316373E-01 
-1.744791E-01 
=] .335513E-01 
=7-813107E=02 
-1.246111E=-0]1 
0.0 
-1.712781E-01 
=1..312279E=-01 
AUGUST 


VEC Tt Orn 


Rl 
1.906908E-04 
-2.427670E-01 
-1.827429E-01 
-1.398273E-01 
-8.111725E-02 
-1.308901E-01 
0.0 
-1.790401E-01 
-1.370447E-01 
AUGUST 


Page 13 


fol 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.384986E-02 
-1.964265E-02 
2.567590E-02 
1.068868E-0)] 
9.454251E-02 
2.422276E-01 
0.0 
-4.086133E-02 
3.859578E-02 


8, 2000 MSC/NASTRAN 


R2 
S$ .133621E-02 
~2.165729E-02 
2.824644E-02 
1.180766E-01 
1.041303E-01 
2.661367E-01 
0.0 
-4.493082E-02 
4.246651E-02 


SUBCASE 30 


R3 
~1.780094E-06 
1.011578E-02 
1.601484E-03 
-5.858966E-03 
-4.605682E-03 
-1.414908E-02 
0.0 
1.304544E-02 
6.820686E-04 
2/ 9/99 


SUBCASE 40 


R3 
-2.065738E-06 
1.220107E-02 
1.948511E-03 
-7.165544E-03 
-5.60039SE-03 
-1.719052E-02 
0.0 
1.579452E-02 
8.328207E-04 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.791331E-02 
-2.334726E-02 
3.039519E-02 
1.274686E-01 
1.122133E-01 
2.861938E-01 
0.0 
-4.831504E-02 
4.569464E-02 


SUBCASE 50 


R3 
-2.060927E-06 
1.412356E-02 
2.271574E-03 
-8.364941E-03 
-6.516734E-03 
-2.000082E-02 
0.9 
1.831696E-02 
9.78S724E-04 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.363338E-02 
-~2.480407E-02 
3.225946E-02 
1.356393E-01 
1.192717E-01 
3.036226E-01 
0.0 
-5.120823E-02 
4.847651E-02 


SUBCASE 60 


R3 
-1.71S57S7E-06 
1.592299E-02 
2.576948E-03 
-9.484997E-03 
-7.375218E-03 
~2.264106E-02 
0.0 
2.066841E-02 
1.121870E-03 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.857182E-02 
-2.607696E-02 
3.391099E-02 
1.429155E-01 
1.255780E-01 
3.191238E-01 
0.0 
-5.373261E-02 
5 .093031E-02 


SUBCASE 70 


R3 
-1.001807E-06 
1.762393E-02 
2.869364E-03 
-1.054259E-02 
-8.188393E-03 
-2.514901E-02 
0.0 
2.288414E-02 
1.263810E-03 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.128040E-01 
-2.719956E-02 
3.539584E-02 
1.495039E-01 
1.313043E-01 
3.331401E-01 
0.0 
-5.596730E-02 
5.313103E-02 


SUBCASE 80 


R3 
1.021879E-07 
1.924296E-02 
3.151947E-03 

-1.154918E-02 

-8.96468S5E-03 

-2.754997E-02 
0.0 
2.498803E-02 
1.405044E-03 


8, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PACE 


PAGE 


PAGE 


PAGE 


PAGE 


257 


258 


209 


260 


261 


262 


263 


nastran_ final results negative _temps.txt 


1 


Z 


1 


NINE TENTHS, -350 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
Sees GA CEMENT VEC £08 

POINT ID. IYE2 71 he T3 Rl R2 R3 
| G 9.800877E-03 1.474571E-06 4.430555E-01 2.293261E-04 1. 263984E-07 1.612626E-06 
2 G 1.$03651E-02 3-205717E-02 5.209322E-01 -2.529303E-01 <-2.819626E-02 2.079203E-02 
z | G 1.93638SE-02 3.854164E-02 5.1771S3E-901 -1. 303044E=01 3.674570E-02 3.426862E-03 
4 G 2.243257E=-02 3.586334E-02 4.548688E-01 -1.455681E-01 1.555440E-01 -1.251296E-02 
5 G 2.01925SE-02 2.7151326-02 3.433118E-01 -8.387449E-02 1.365672E-01 -9.710093E-03 
6 G 1.286696E-02 1.5038 49E-02 1.931702E-01 -1.367049E-01 3.459714E-01 -2.986194E-02 
7 G 0.9 0.0 0.0 0.0 0.0 0.0 
8 G 1 SPESsE-02 2.833280E-02 4.940356E-01 <-1.861460E-01 -5.796701E-02 2.699725E-02 
9 G 1.680702E-02 3.432268E-02 4.766788E-01 <-1.423591E-01 3-olL2Z961E-02 1.545975E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, -350 DEG 
LOAD STEP = 
POINT ID: 
1 
2 
| 
4 
S) 
6 
- 
8 
9 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


1.10000E+ 


TXPE 


AAAHAAAARAHA 


01 


ty] 

1.048443E-02 
1.610541E-02 
2.076284E-02 
2.406515E-02 
2.162247E-02 
P.SeZlose—02 
0.0 

1.404668E-02 
1.801866E-02 


00 


Tl 
2-308 2505-03 
3.4991 736-03 
-381892E-03 
-045276E-03 
~ dogg lee=-03 
-827697E-03 
ay 
-002666E-03 
-819854E-03 


WWON Ff WS 


00 


T1 
3.665449E-03 
5.568208E-03 
7.045182E-03 
8.123734E-03 
7d 1588 06-03 
4.586940E-03 
0.0 
4.812235E-03 
6.133011E-03 


Diese L 


14 

- 702114E-06 
-437173E-02 
slgdzoGe=02 
-846563E-02 
- 912069E-02 
-613627E-02 
0 

-0372Z255-02 
-680S501E-02 


WWOrRNW & We 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


DIS PL 


T2 
7.4947S55E-08 
7.439T37E-03 
8.965499E-03 
- 370449E-03 
-405460E-03 
-941601E-03 
-0 
-648575E-03 
-034292E-03 


OanAOW AO 


ODIs PL 


T2 

Pest oGGIE=-c7 
1.180066E-02 
1.419402E-02 
1.322614E=-02 
1.006665E-02 
>. O8lTlIE-o" 
0.0 

1.049972E-02 
1.268953E-02 


ACG E Motaner 


is 

4.591266E-01 
5.395138E-01 
5.361630E-01 
4.710818E-01 
3.555314E-01 
2.001090E-01 
0.0 

5.116606E-01 
4.936665E-01 


ACEMENT 


T3 
2.090882E-01 
2.47426SE-01 
2.462397E-01 
2.165598E-01 
1.642081E-01 
9.176043E-02 
0.0 
2.351877E-01 
2.272086E-01 


ACEMENT 


T3 
2.655284E-01 
3.137963E-G0 
3.120842E-01 
2.743376E-01 
2.075602E-01 
1.16264SE-01 
0.0 
2.979619E-01 
2.87710SE-91 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, -400 DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYPE 
af G 
2 G 
a G 
4 G 
S G 
6 G 
7 G 
8 G 
3 G 
TWO TENTHS, -400 DEG 
LOAD STEP = 3.00000E+ 
POINT [0. TYPE 
1 G 
2 G 
3 G 
4 G 
S) G 
6 G 
7 G 
8 G 
9 G 
THREE TENTHS, -400 DEG 
LOAD STEP = 4.00000E+ 
POINT ID. TYPE 
u G 
2 G 
3 G 
4 G 
5 G 
6 G 
a G 
8 G 
9 G 


00 


Tl 
4.792425E-03 
7.290816E-03 
9.273359E-03 
1.070338E-02 
9.625591E-03 
6.068749E-03 
0.0 
6.322161E-03 
8 .064911E-03 


DIS Ft 
i2 
3.214724E-07 
1.545979E-02 
1.8S8319E-02 
1. 730151E-02 
1.313946E-02 
7.261581E-03 

0.0 
Tea’ 222 56-02 
1.658888E-02 


AOC E Meese. 
13 
3.049771E-01 
3.600962E-01 
3.580440E-01 
3.14670SE-01 
2.378S50SE-01 
1.334099E-01 

0.0 
3.417366E-01 
3.298979E-01 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


WO A Ne WH 


-400 DEG 
5.00000E+ 


TYPE 


AADAAAHAA 


00 


a 
5.789370E-03 
8.819500E-03 
1.125674E-02 
1.300249E-02 
1.168S08E-02 
7.393923E-03 
0.0 
7.663083E-03 
9.783152E-03 


Dalesor ls 
a2 
4.904277E-07 
Pec r2auce-02 
2.250027E-02 
2.093918E-02 
He oe651 96-02 
8.782032E-03 

0.0 
1.659312E-02 
2.006602E-02 


ACEMENMT 
aes | 
3.363454E-01 
3.968277E-01 
3.945147E-01 
3.466766E-01 
2.619017E-01 
1.470332E-01 

0.0 
3.764717E-01 
3.633710E-01 


AUGUST 


VE CG. OF 


Rl 

2.701441E-04 
~2.623009E-01 
-1.97288SE-01 
-1.508704E-01 
-8.644354E-02 
-1.421390E-01 

0.0 
-1.927136E-01 
-1.472614E-01 


AUGUST 8, 


VE C Fok 


Rl 
4.952560E-06 
-1.116330E-01 
-8.668194E-02 
-6.608344E-02 
-4.729382E-02 
-6.171228E-02 
0.0 
-8.796283E-02 
-6.832678E-02 
AUGUST 


Ve CctoRrR 


Rl 
1.873404E-05 
-1.460064E-01 
-1.115054E-01 
~8.548456E-02 
-5.60267SE-02 
-7.918912E-02 
0.0 
=l22l99055—-01 
-8.650734E-02 
AUGUST 


VE C TOR 
Rl 
3.745417E-05 
=1..762339E-01 
-1.2918612-01 
-9.909234E-02 
-6.216011E-02 
=9,173707E-C2 

0.0 
-1.287041E-01 
-9.918S506E-02 

AUGUST 


VE CT .078 
Rl 
6.226011E-05 
-1.894671E-01 
=]. 43322Ce-01 
=] 098 sgse=01 
-6.705094E-02 
-1.018444E-01 

0.0 
-1.419801E-01 
~1,091974E-01 


Page 14 


b32 


8, 


R2 

1.394157E-01 

-2.9085S5SE-02 
3. 1963516—02 
1.6113535=01 
1.414494E-01 
3.578310E-01 
0.0 

=J. 217 loon —Oe 
5.696248E-02 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 101 


R3 
3.542479E-06 
2.228014E-02 
3.69S670E-03 

-1.344009E-02 
=) Ua2309b—O2 
-3.209827E-02 
0.0 
2.892469E-02 
1.686863E-03 


2000 MSC/NASTRAN 2/ 9/99 


R2 
~2.820690E-03 
-1.386989E-02 

1.768865E-02 
7.282375E-02 
6.468567E-02 
1.683564E-01 
0.0 
-2.821519E-02 
2.636920E-02 


SUBCASE 10 


R3 

-5.579416E~-07 
5.026489E-03 
7.64SSS3E-04 
~2.6885S7E-03 
=2.159282E=03 
=65. 9007 566-04 
0.0 
6.297006E-03 
3.471074E-04 


PAGE 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.558788E-02 
-1.709542E-02 
2.226060E-02 
9.28085 7E-02 
$.Z101L97E-02 
2.119152E-01 
0.0 
-3.573059E-02 
3.364302E-02 
8, 


R2 
3.390450E-02 
-1.955030E-02 
2.548 607E-02 
1.069444E-01 
9.421655E-02 
2.42188SE-01 
0.0 
=4.093736E=02 
3.860906E-02 
8, 


R2 
5. 13908 9E=02 
-2 1569008 =02 
2.806960E-02 
T.1913T4E-01 
1.038 320E-01 
2.661004E-01 
0.0 
-4.500171E-02 
4.248053E-02 


SUBCASE 20 


R3 
-1.230821E-06 
7.781586E-03 
1  231041E=-03 
=4.4110S8E-03 
-3.478763E-03 
-1.080039E-02 
0.0 
9.975884E-03 
5.213Z19E-04 


SUBCASE 30 


R3 
-1.779322E-06 
1.010491E-02 
1.621375E-03 
~5.871600E-03 
~4.589502E-03 
=1.416197E-02 
0.0 
1.306110E-02 
6.789217E-04 


R3 
-2.058912E-06 
1.218930E-02 
1.96909 8E-03 
-7.178590E-03 
~5.58421S5E-03 
=1.722915E=02 
0.0 
lesclosle—02 
8.294894E-04 


2000 MSC/NASTRAN 2/ 9/99 


2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 40 


255 


PAGE 


PAGE 


PAGE 


264 


256 


Zo 


258 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, -400 DEG 
LOAD STEP = 6.00000E+00 
POINT ID. TYPE Tl 
1 G 6.698120E-03 
2 G 1.021819E-02 
3 G 1.307441E-02 
4 G 1.511214E-02 
5 G 1.357642E-02 
6 G 8 .613579E-03 
7 G 0.0 
8 G 8.889445E-03 
3 G 1.135769E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SIX TENTHS, -400 DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TYPE T) 
u| G 7.541319E-03 
Z G 1.152037E-02 
3 G 1.476950E-02 
4 G 1.708183E-02 
5 G 1.534377E-02 
& G 9.755315E-03 
7 G 0.0 
8 G 1.003081E-02 
9 G 1.282586E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SEVEN TENTHS, +400 DEG 
LOAD STEP = 8.00000E+00 
POINT ID. TYPE TI 
1 G 8 .332939E-03 
2 G 1.274688E-02 
3 G 1.6368S51E-02 
4 G 1.894197E-02 
5 G 1.701426E~-02 
6 CG 1.083614E-02 
7 G 0.0 
8 G 1.110540E-02 
9 G 1.421072E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
EIGHT TENTHS, -400 DEG 
LOAD STEP = 9.00000E+00 
POINT ID. TYPE Ti 
ck G 9.082381E-03 
2 G 1.391173E-02 
3 G 1.788922E-02 
4 G 2.071294E-02 
5 G 1.860606E-02 
6 c 1.186747E-02 
7 G 0.0 
8 G 1.212547E-02 
9 G 1.552774E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
NINE TENTHS, -400 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TYPE Tl 
| G 9.796358E-03 
2 G 1.502486E-02 
3 'e] 1.934432E-02 
4 G 2.240929E-02 
5 G 2.013209E-02 
§ G 1.285743E-02 
7 G 0.0 
8 c 1.309977E-02 
9 G 1.678795E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
ONE, -400 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE aul 
7 G 1.047988E-02 
2 G 1.609373E-02 
3 G 2.074327E-02 
4 G 2.404183E-02 
5 G 2.160195E-02 
6 G 1.381206E-02 
7 G 0.0 
8 G 1.403483E-02 
9 G 1.799957E-02 


nastran_ final results negative temps.txt 


DISPLACEMENT 


i 
6.637467E-07 
2.171674E-02 
2 .609693E-02 
2.428192E-02 
1.840590E-02 
1.018188E-02 
0.0 
1.922737E-02 
Zesen991E-02 


T3 
3.628242E-01 
4.277541E-01 
4.252218E-01 
3.736347E-01 
220217 31E-01 
1.585216E-01 
0.0 
4.057377E-01 
3.915779E-01 


DIS PLAC EME NT 


ar 

8.501127E-07 
2.451153E-02 
2.945723E-02 
2.740701E-02 
2.076568E-02 
1.149278E-02 
0.0 

2.168687E-02 
2.624457E-02 


T3 

3. 8S9691E-01 
4.547256E-01 
4.520022E-01 
3.971510E-01 
2.998658E-01 
1.685529E-01 
0.0 

4.312742E-01 
4.161909E-01 


Dies FP LAC E MoE NT 


he 

1.048133E-06 
2.715041E=-02 
3.263247E-02 
3.0361 95E-02 
2. 2990216-02 
1.273421E-02 
0.0 

2.400971E-02 
2.906568E-02 


De 


2 
1.256774E-06 
2 .966229E-02 
3.565712E-02 
3.3178S3E=-02 
2.512743E-02 
1.391925E-02 
0.0 
2.622142E-02 
3-175399E-02 


Del S © L.A 


T2 
1.475222E-06 
3.206779E-02 
Seasoo7le=O02 
3.587950E-02 
2c70 70s 0r—02 
1.505718E-02 
0.0 
2.834020E-02 
3.433100E-02 


DISPLA 


a2 

1.702817E-06 
3.438227E-02 
4.134653E-02 
3.848171E-02 
2.91 3960E-02 
1.615494E-02 
0.0 

3.037958E-02 
3.681325E-02 


T3 
4.066690E-01 
4.787965E-01 
4.759021E-01 
4.181426E-01 
3.156666E-01 
1.775150E-01 
0.0 
4.540756E-01 
4.381680E-01 


SPLACEMENT 


a3 

4.254853E-01 
5.006329E-01 
4.9756255-01 
4.371888E-01 
3.300095E-01 
1.856530E-01 
O20 

4.747701E-01 
4.581144E-01 


CEMENT 


T3 
4.427982E-01 
$.206856E-01 
§.174910E-01 
4.546819E-01 
3.431880E-01 
1 .93lszeE-01 
0.0 
4.937827E-01 
4.764395E-01 


CEM EE Not 


T3 
4.588780E-01 
§.392752E-01 
§.359460E-01 
4.709010E-01 
3.554115E-01 
2.000729E-01 
0.0 
§.114161E-01 
4.934352E-01 


AUGUST 


VECTOR 


Rl 


§8.993992E-05 


-2.055098E-01 
-1..551380E-01 
=leleoosse—O1 
ie ageloe-O¢ 
-1.104623E-01 
0.0 
-1.530848E-01 
=1 217 9693E.-01 

AUGUST 


V4EC TOR 


Rl 
1.208205E-04 
-2.194144E-01 
=15609108E-01 
-1.266759E-01 
-7.483970E-02 
=1,180591E-0) 
0.0 
-1.627330E-01 
-1.248289E-01 
AUGUST 


VECTOR 


Rl 
1.545435E-04 
-2.317495E-01 
-1.74S8484E-01 
-1.336206E-01 
~7.811073E-02 
-1.249052E-01 
0.0 
=]. 713146E-01 
=) .312?2ob—01 
AUGUST 


VECTOR 


Rl 
1.908366E-04 
-2.428750E-01 
=] ,820009E=01 
-1.398944E-01 
-8.109596E-02 
-1.311724E-01 
0.0 
-1.790747E-01 
=1.3703972E=01 

AUGUST 


VECTOR 


Rl 
2.294853E-04 
-2.530344E-01 
-1.903676E-01 
-1.456332E-01 
-8.385254E-02 
-1.369771E-01 
0.0 
-1.861790E-01 
-1.423997E-01 
AUGUST 


VEC. i20_R 


Rl 

2.703163E-04 
-2.624017E-01 
-1.973493E-01 
-1.509336E-01 
-8.642115E-02 
-1.424024E-01 

0.0 
-1.927453E-01 
-1.473004E-01 


Page 15 


133 


8, 


8, 


8, 


8, 


8, 


8, 


R2 
6.796733E-02 


=2.3263527E-02 


3.022908E~02 
1.275214E-01 
1.119353E=-01 
2.861593E-01 
0.0 


-4.838090E-02 


4.570814E-02 


R2 
8.368642E-02 


-2.472362E-02 


3.210180E-02 
1. 296901E=-01 
1.190093E-01 
3.035894E-01 
eae) 


-3.127009E-02 


4.848946E-02 


R2 
9.862373E-02 


-2.599951E-02 


3.376025E-02 
1.429647E-01 
1.253282E-01 
aL 90s Toro) 
0.0 


~o.0 oLige- Oe 


5.094271E-+02 


R2 
1.128547E-01 


-2.712469E-02 


3.525093E-02 
1.495515E-01 
1.3106S0E-01 
33a32097E-01 
0.0 


-5.602306E-02 


5.314290E-02 


R2 
1.264479E-01 


-2.812365E-02 


3.660579E-02 
1.555902E-01 
1.363368E-01 
3.459406E-01 
0.0 


=5 .s0cOl2Ge- O02 


$.514100E-02 


R2 
1.394640E-01 


-2.901493E-02 


3.784797E-02 
1.611802E-01 
1.412267E-01 
3.578008E-01 
0.0 


-5.982276E-02 


5.697341E-02 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R3 


-2.051945E-06 
1.411116E=-02 
2.292530E-03 

-8 .378317E-03 

-6.500564E-03 

-2.003950E-02 


PAGE 


0.0 
1.833270E=-02 
9.751815E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R3 


-1.704459E-06 


1.591013E-+02 
2.598176E-03 


-9.498605E-03 
-7.359053E-03 
=2-207 9165-02 


0.0 
2.068410E-02 
1.118452E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 70 


R3 


=9 6907 306-07 


1.761071E-02 
2.890802E-03 


=] .055637E=-02 
=9.172230E-03 
=2.919772E=02 


0.0 
2.289976E-02 
1.260383E=-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 80 


R3 
1.184614E-07 
1.922946E-02 
3.173550E-03 


-1.156308E-02 
-8.948520E-03 
-2.758867E-02 


0.0 
2.500358E-02 
1.401621E-03 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


SUBCASE 90 


R3 


1.631528E-06 
2.077829E-02 
3.448600E-03 
-1.252696E-02 
-9.693924E-03 
-2.990061E-02 


0.0 


2.701272E-02 
1.542565E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 101 


PAGE 


R3 
3.56408 6E-06 
2.226620E-02 
3.717520E-03 


-1.345416E-02 
-1.041291E-02 
-3.213693E-02 


0.0 


2.894008E-02 
1.683470E-03 


Zag 


260 


261 


262 


263 


264 


1 


1 


Z 


ONE TENTH, 
LOAD STEP = 


POINT. ID. 


WODWHARMD WNP 


-450 DEG 


2.00000E+00 


TYPE 


AAINNIHAOOAGA 


ON SBMS wh 


2 
3 


Tl 

- 304088E-03 
-488095E-03 
-362812E-03 
-022375E-03 
-540121E-03 
-817672E-03 
ou 

-991151E-03 


-801164E-03 


nastran_final_results negative temps.txt 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Dias FL A 


Te 
7.515781E-08 
7.451091E-03 
S=961237E-03 
8. 388198E-03 
6.426458E-03 
3.560777E-03 
0.0 
6.657483E-03 
8.044388E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TWO TENTHS, 
LOAD STEP = 


POINT ID. 


wWDOIMDRMWSWNHPH 


-450 DEG 


3.00000E+00 


TYPE 


AAANAAAANAHAGA 


3 


Hreroxrhks oan 


12 


-661242E-03 


-556697E-03 


sozeeczsE-03 


-LOLITOE-03 

-296368E-03 

-5774S51E-03 
0 


-800749E-03 
-114198E-03 


DISPULA 


a2 

- 918983E=07 
-LE1L292E-02 
-421000E-02 
-324366E-02 
-008708E=-02 
- 580750E-03 
0 

- 950809E-02 
-269871E-02 


PRPOWMUrRrYPrYPrHY 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


wmMwyshnuUhbwnhre 


-450 DEG 


4 .00000E+00 


Pte 


AAIAANAHAAAGA 


@Onoanwrwo la 


Tl 


- 788151E-03 
-279094E-03 
.254361E-03 
-O68067E-02 
«6057 17E=03 
-059187E-03 
.0 

sJ1LUG395-05 


-045966E-03 


SBISPELA 


T2 

- 324142E-07 
od 721an-O02 
-859914E-02 
-731869E-02 
»3L9943E-02 
-280503E-03 
.0 

~ITIOZIE-02 
1.659768E-02 


KOR RR eR Ww 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 
1 


WwOMsys HUD WN 


-450 DEG 


5.00000E+00 


TYPE 


AADNAAAAHAAYN 


= 
8 
uy 
st 
1 
7 
0 
f 
S 


Tl 

- 785025E-03 
-808040E-03 
-123748E-02 
.297953E-02 
-166504E-02 
-384393E-03 
-9 

-651448E-03 
. 764264E-03 


CBM bene) 


is 

2.085542E-01 
2.469207E-01 
2.457813E-01 
2.161767E-01 
1.639645E-01 
9.168179E-02 
0.0 

2.346693E-01 
2.267190E-01 


CEMENT 


i 
2.691, 055E=01 
3.134026E-01 
352172 79E-01 
2.740387E-01 
2.073672E-01 
1.162053E-01 
0.0 
2.975496E-01 
2.873178E-G1 


CEMENT 


T3 
3.046080E-01 
3.597524E-01 
3.577344E-01 
3.144083E-01 
2.376786E-01 
1.333572E-01 
0.0 
3.413756E-01 
3.295526E-01 


DISPEAC EMER T 


TZ 
-907810E-07 
-873430E-02 
- one ona O2 
- OS 55992 -02 
- 990292E=-02 
8 .800912E-03 
0.0 
1.66010SE-02 
2.007488E-02 


YN M rR & 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


wont nwnawWwNPe 


-450 DEG 


6.00000E+00 


TYFE 


AAAAAADADAA 


aa 


6.693732E-03 


1 
1 
1 
sl 
8 
0 
8 
1 


.020669E-02 
- 305S508E-02 
- S08S09E-02 
. 355626E-02 
- 604050E-03 
0 

-87776S5E-03 
,133877E=02 


Dios F iA 


T2 
-641853E-07 
-172784E-02 
~61115S7E-02 
-429856E-02 
-842544E-02 
-020072E-02 
0.0 
1.923516E-02 
2.326864E-02 


PRN NMN aH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


STIX TENTHS, 
LOAD STEP # 


POINT ID. 


wow nms WNPrH 


-450 DEG 


7.00000E+00 


TYPE 
G 


AAAAAAAYN 


7.536894E-03 


1 


al 


-150884E-02 


1.47S5011E-02 


1 


. 705872E-02 


1.532352ZE=02 


9.745788E-03 


0.0 
1.001909E-02 
1.280690E-02 


DISFPLA 


ie 

8.506073E-07 
2.4522 49E-02 
2.947171E-02 
2.742351E-02 
2.078507E-02 
e511 S8E=-02 
0.0 

2.169455E-02 
2.625319E-02 


TS 
3.360096E-01 
3.965086E-01 
3.942254E-01 
3.464352E-01 
2.617438E-01 
1.469853E-01 
0.0 
3.761432E-01 
3.630598E-01 


CEMENT 


.3 
3.625123E-01 
4.274569E-01 
4.249520E-01 
3.734098E-01 
2.820254E-01 
1.584769E-01 
0.0 
4.054322E-01 
3.91 2886E-01 


CEMENT 


T3 
3.856753E-01 
4.544452E-01 
4.517474E-01 
3.969387E-01 
2.997260E-01 
1.685107E-01 
0.0 
4.309862E-01 
4.159183E-01 


AUGUST 8, 


VEG TOR 


Rl 
4.974300E-06 
-1.118084E-01 
-8.681615E-02 
~6.616744E-02 
-4.733540E-02 
-6.223441E-02 
mae) 
-8.804253E-02 
-6.841060E-02 
AUGUST 


VECTOR 


Rl 
Deapte0l7E—-CS 
-1.462196E-01 
-1.116785E-01 
-8.558998E-02 
-5.6040S57E-02 
-7.962316E-02 
0.0 
-1.120409E-01 
-8.658780E-02 
AUGUST 


VECTOR 


Rl 
3.834717E-05 
-1.704506E-01 
~1.293625E-01 
-9.919026E-02 
-6.215456E-02 
-9.211653E-02 
0.0 
-1.287934E-01 
-9.925777E-02 
AUGUST 


VECTOR 


Rl 
6.234580E-05 
-1.896074E-01 
-1.434174E-01 
-1.099349E-01 
=6.703926E-02 
-1 .021938E=-01 

0.0 

-1.42030S5E-01 
-1.092535E-01 
AUGUST 


VECTOR 


Rl 
9.004123E-05 
~2 .056382E-01 
=1.9922195=01 
-1.189360E-01 
-7.118223E-02 
-~1.107884E-01 
0.0 
=). og129.8=01 
-1.176206E-01 
AUGUST 


Mek oG . 1G en 


Rl 

1.209374E-04 
-2.195349E-01 
-1.654876E-01 
-1.267488E-01 
~7.482130E-02 
-1.183673E-01 

0.0 
-1.62773SE<-01 
-1.248767E-01 
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134 


2000 MSC/NASTRAN 2/ 9/99 


R2 
-2.776541E-03 
-1.376341E-02 

1.744131E=02 
71.257900E-02 
6.422859E-02 
1.683041E-01 
0.0 
=2.652149E=02 
2.637788E-02 
8, 


R2 
1.564352E-02 
=] 7 G0S01E-02 
2.205599E-02 
9.287065E-02 
8.173344E-02 
2.118756E-01 
0.0 
-3.580775E-02 
3.364861E-02 
8, 


R2 
3.396193E-02 
-1.947058E-02 
2.530883E-02 
1.070067E-01 
9.389264E-02 
2.421498E-01 
0.0 
-4.099940E-02 
3.861241E-02 
8, 


R2 
5.144604E-02 
-2.148250E-02 
2.789405E-02 
1.181866E-01 
1.035341E-01 
2.660647E-01 
0.0 
-4.507072E-02 
4.249289E-02 
8, 


R2 
6.802158E-02 
-2.318031E-02 
3.006373E-02 
1.275742E-01 
1.116576E=-01 
2.861250E-01 
0.0 
-4.844568E-02 
4.572067E-02 
8, 


R2 
8.37395S9E-02 
-2.464387E-02 
3.194468E-02 
1.357410E-01 
1.187472E-01 
3.035562E-01 
0.0 
-5.133123E-02 
4.850174E-02 


PAGE 


SUBCASE 10 


R3 
-5.568507E-07 
5.019781E-03 
7.825728E-04 
-2.698074E-03 
-2.142978E-03 
-6.839190E-03 
0.0 
6.312940E-03 
3.448799E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 20 


R3 
-1.227963E-06 
7.771819E-03 
1.249330E-03 
-4.423741E-03 
-3.462453E-03 
=1 ,O83957E-02 
0.0 
9.990525E-03 
5.187748E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 30 


R3 
~1.760349E-06 
1.009372E-02 
1.639888E-03 
-5.885233E-03 
-4.573410E-03 


-1.422616E-02 


0.0 
1.30754SE-02 
6.76384S5E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 
-2.052146E-06 
1.217748E-02 
1.989497E-03 
~7.19184S5E-03 
-5.568025E-03 
-1.726799E-02 
0.0 
1.582584E-02 
8.262810E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R3 
-2.042921E-06 
1.409876E-02 
2.d313375E703 
-8 .391808E-03 
-6.484400E-03 
-2 .007828E-02 
0.0 
1.834830E-02 
9.718709E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R3 
=1.,693135—-06 
1.589728E-02 
2.619324E-03 
=o ol22ece-Os 
-7.342902E-03 
=2.27 Sole =O2 
0.0 
2.069969E-02 
1.115094E-03 


235 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


208 


258 


29 


260 


l 


> 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, -450 DEG 
LOAD STEP = 8.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
2 G 
4 G 
5 G 
6 G 
a G 
8 G 
iE, G 
EIGHT TENTHS, -450 DEG 
LOAD STEP = 9.00000E+ 
POINT ID. Tie 
1 G 
2 G 
3 G 
4 G 
S) G 
6 G 
7 G 
8 G 
=] G 
NINE TENTHS, -450 DEG 
LOAD STEP = 1.00000E+ 
POINT ID. TYPE 
uh G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
if G 
ONE, -450 DEG 
LOAD STEP = 1.10000E+ 
POINT ID. TYPE 
i G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 


00 


Ti 
8.328480E-03 
1.273531E-02 
1.634907E-02 
1.891880E-02 
1.699393E-02 
1.082661E-02 
0.0 
1.109365E-02 
1.419172E-02 


00 


Ty 
9.077892E-03 
1.390011E-02 
1.786974E-02 
-068972E-02 
-858567E-02 
- 185794E-02 
.0 
-211369E-02 
-5S0871E-02 


HMR OrRPr 


01 


Te 
9.791840E-03 
1.501322E-02 
1.932480E-02 
2.238603E-02 
2.011164E-02 
1.284789E-02 
0.0 
1.308796E-02 
1.676889E-02 


01 


Til 
1.047533E-02 
1.608205E-02 
2-07 2371E=G2 
2.401852E-02 
2.158145E-02 
1.380252E-02 
0.0 
1.402299E-02 
1.798048E-02 


nastran_final_results_ negative _temps.txt 


DISPLACEMENT 


T2 
-048683E-06 
-716126E-02 
- 264682E-02 
-037832E-02 
- 30174 8E-02 
-275298E-02 
0.0 
2.401730E-02 
2.907419E-02 


MN Ww OAD ee 


DISPLA 


T2 
1.257378E-06 
2.967304E-02 
3.567134E-02 
3.319482E-02 
2-514660E-02 
1.393799E-02 
0.0 
2.622893E-02 
3.176231E-02 


Dit SP LA 


Z 
1.475879E-06 
3.207845E-02 
3.856982E-02 
3.589S70E-02 
2.718943E-02 
1.507589E-02 
0.0 
2.834763E-02 
3.433933E-02 


DISPLA 


T2 
1.703526E-06 
3.43928S5E-02 
4.136055E-02 
3.849781E-02 
2.915863E-02 
1.617362E-02 
0.0 
3.038693E-02 
3.682150E-02 


Ge DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, -500 DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYPE 

1 G 

2 G 

3 G 

4 G 

= G 

6 G 

7 G 

8 G 

S) G 
TWO TENTHS, ~500 DEG 
LOAD STEP = 3.00000E+ 

POINT ID. TYPE 

al G 

2 G 

3 G 

4 G 

) G 

6 G 

7 G 

8 G 

9 G 


00 


tT 

2.299862E-03 
3.477071E-03 
4.343722E-03 
4.999582E-03 
4.520403E-03 
2.807487E-03 
0.0 

2.979649E-03 
3.782498E-03 


00 


Tl 
3.656902E-03 
5 .545766E-03 
7.006826E-03 
8.077881E-03 
7.2760S57E-03 
4.567314E-03 
0.0 
4.789103E-03 
6.095479E-03 


ae 

4.063897E-01 
4.785295E-01 
4.756594E-01 
4.179404E-01 
3.155332E-01 
1.774748E-01 
0.0 

4.538015E-01 
4.379086E-01 


CEMENT 


T3 
4.252180E-01 
$.003771E-01 
4.973498E-01 
4.369949E-01 
3.298813E-01 
1.856144E-01 
0.0 
4.745075E-01 
4.578658E-01 


CEMENT 


T3 
4.425409E-01 
5.204390E-01 
5.172666E-01 
4.544950E-01 
3.430643E-01 
1.930956E-01 
0.0 
4.935298E-01 
4.762002E-01 


CEMENT 


t3 

4.586293E-01 
5.390367E-01 
5.357289E-01 
4.707201E-01 
3.552915E-01 
2.000367E-01 
0.0 

5.111715E-01 
4.932038E-01 


Pigsve LAC EMEN T 


TZ 
7.515276E-08 
7.462800E-03 
8.996816E-03 
8.405868E-03 
6.447258E-03 
3.579784E-03 
0.0 
6.666231E-03 
8.054296E-03 


DIS PLA 


2 
1.916278E-07 
1.182350E-02 
1.422423E-02 
1.326044E-02 
1.010703E-02 
§.599580E-03 
0.0 
1.051635E=02 
1.270827E-02 


is 

2.080212E-01 
2.464132E-01 
2.453219E-01 
2.157945E-01 
1.637199E-01 
9.160139E-02 
0.0 

2.341504E-01 
2e2cecese ul 


CEMENT 
13 
2.646835E-01 
3.129946E-01 
3.1135S3E-01 
2.737299E-01 
2.071668E=-01 
1.161411E-01 

0.0 
2.971380E-01 
2.869310E-01 


AUGUST 


VECTOR 


Rl 
1.546751E=-04 
~2.318640E-01 
-1.746201E-01 
-1.336906E-01 
~7.80907S5E-02 
~1.251991E=-01 
0.0 
-1.713522E-01 
=). 3)3175E-01 
AUGUST 


VECTOR 


Rl 
1.909823E-04 
-2.429844E-01 
-1.828767E-01 
-1.399620E-01 
-8.107492E-02 
-1.314543E-01 
0.0 
-1.791101E-01 
-1.371299E-01 
AUGUST 


VEC TOR 


Rl 
2.29644SE-04 
@2.531397E-01 
-1.904321E-01 
-1.45698SE-01 
-8.383079E-02 
-1.372488E-01 
0.0 
-1.862126E-01 
-1.42440SE-01 
AUGUST 


VECTOR 


Rl 

2.704884E-04 
-2.625033E-01 
=) 97471 1E-01 
-1.509971E-02 
-8.639888E-02 
-1.426653E=-01 
0.0 

-1.927774E-01 
-1.473394E-01 


AUGUST 8, 


VECTOR 
Rl 
4.978161E-06 
-1.119725E-01 
-8.695167E-02 
~6.626406E-02 
~4.737791E-02 
-6.274306E-02 
0.0 
-8.811483E-02 
-6.849127E-02 
AUGUST 


VECTOR 
Rl 
1.880115E-05 
-1.463089E-01 
=1.,117221E=01 
-8.565726E-02 
-5.603714E-02 
-8.003695E-02 
0.0 
-1.120679E-01 
-8.664090E-02 
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135 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.867573E-02 
-2.592258E-02 
3.360994E-02 
1.430137E-01 
1.250787E-01 
3.190593E-01 
0.0 
-5.384918E-02 
5.095461E-02 
8, 2000 


R2 
1.129055E-01 
-2.705023E-02 
3.510636E-02 
1.495990E-01 
1.308260E-01 
3.330772E-01 
0.0 
~5.607839E-02 
5.315438E-02 


SUBCAS 


R3 
-9.7432Z21E-07 
1.759752E-02 
2.912176E-03 
-1.057019E-02 
-8.156084E-03 
-2.522643E-02 
0.0 
2.291531E-02 
1.257007E-03 


SUBCASE 80 


R3 
-347442E-07 
-921598E-02 
-195100E-03 
-1.157701E-02 
~8.932373E-03 
-2.762735E-02 

0.0 
2.501908E-02 
1.398242E-03 


wre 


E 70 


MSC/NASTRAN 2/ 9/99 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.26497S5E-01 
-2.805137E-02 
3.646619E-02 
1.556363E-01 
1.361067E-01 
3.459097E-01 
0.0 
-5.807335E-02 
5.51520S5E-02 
8, 


R2 
1.395124E-01 
-2.894461E-02 
3.771271E-02 
1.612249E-01 
1.410043E-01 
3.577704E-01 
0.0 
-5.987368E-02 
5.698405E-02 


R2 
-2.726826E-03 
~1.365458E-02 

1.718899E-02 
7.263131E-02 
6.378037E-02 
1.682469E-01 
0.0 
-2.842436E-02 
2.638571E-02 


SUBCAS 


R3 
1.650433E-06 
2.076458E-02 
3.470291E-03 

-1.254098E-02 

-9.677775E-03 
-2.993926E-02 
0.0 
2.702815E-02 
T2291 S9SE=05 


E 90 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.585693E-06 
2 .225229E-02 
3.739326E-03 

-1.346824E-02 

-1.039676E-02 

-3.217554E=-02 
0.0 
2.895543E-02 
1.680113E-03 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 10 


R3 
-5.510882E-07 
5.014147E-03 
7.991262E-04 
-2.709181E-03 
-2.126602E-03 
-6.876492E-03 
0.0 
6.328108E-03 
3-423569E-04 


8, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 20 


R2 
1.569548E-02 
-1.689638E-02 
2.183751E-02 
9.292430E-02 
8.136562E-02 
2.118262E-01 
0.0 
-3.590390E-02 
3.366925E=-02 


R3 
-1.224665E-06 
7.763091E-03 
1.269281E-03 
-4.434540E-03 
-3.446469E-03 
-1.087704E-02 
0.0 
1.000734E-02 
5.154744E-04 


255 


PAGE 


261 


262 


263 


264 


256 


i 


1 


1 


i 


1 


1 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


WM InAMsbWNre 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


wD ytnuws Ww Nr 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


wD nuh WNP 


SIX TENTHS, 
LOAD STEP = 


POINT ID.« 


wnDmnInwnsWwnr 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 
1 


WO InMmsb WN 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


wDmInuwsb WwNre 


-500 DEG 
4 .00000E+00 


+4 
+< 


ee 


0.0 


~500 DEG 
5.00000E+00 


TYPE 


0.0 


AAQNDAAARAYA 


-500 DEG 
6. Q00000E+00 


TYPE 


0.0 


AAAQAAQAADAAAA 


-500 DEG 


7.Q00000E+00 


: 


0.0 


AAAAAAHADA 


~S500 DEG 
8. 00000E+00 


TYPE 


G 8.324013E-03 
lececasse-O2 
1.632960E-02 
1.889558E-02 
1.69735SE-02 
1.081702E~-02 


0.0 


AAAAQAAAAYN 


-500 DEG 
9.00000E+00 


Zi 


4.783797E-03 
7.268087E-03 
9.234907E-03 
1.065744E-02 
9.585520E-03 
6.049371E-03 


6.2989S3E-03 
8.027227E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ay 
S.780647E-03 
8.79670SE-03 
TetZlelie=02 
1.295639E-02 
1.164481E-02 
7.37467SE-03 


7.639773E-03 
9.745395E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


gyal 


6.689325E-03 
1.019527E-02 
les0ssc88-02 
1.506594E-02 
Pe353058E-02 
8.594401E-03 


8.866061E-03 
Persil eeoe-U02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Tl 


Poes2456E-03 
1.149734E-02 
1.473069E-02 
1.703554E-02 
1. S30319E=-02 
9.736177E-03 


1.000736E-02 
1.278794E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Ti 


1.108189E-02 
1.417273E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


nastran_final_results_negative temps.txt 


DISPLACEMENT 


TZ 
3.338S86E-07 
TP S48252E-02 
1.861315E-02 
P2733538E-02 
L2317923E-02 
7.299366E-03 
0.0 
1.373843E-02 
1.660702E-02 


73 
3.042389E-01 
3.593948E-01 
3.574077E-01 
3.141391E-01 
2.379039E-01 
1.333030E-01 
0.0 
3.410153E-01 
3.292146E-01 


DISPLACEMENT 


T2 
4.911277E-07 
1.874525E-02 
2.252965E-02 
2.097267E-02 
1.$92255E-02 
8.819750E-03 
0.0 
1.660898E-02 
2.008384E-02 


T3 
3.356740E-01 
3.961876E-01 
3.939334E-01 
3.461922E=-01 
2.61584 6E-01 
1.469364E-01 
0.0 
3.758149E-01 
3.627496E-01 


DISPLACEMENT 


az 

6. 645969E-07 
2.173876E-02 
2.612603E-02 
2.431514E-02 
1.844494E-02 
1.021954E-02 
0.0 

1.924 293E=02 
2.327744E-02 


T3 
3.622004E-01 
4.271586E-01 
4.246809E-01 
3.731840E-01 
2.818770E-01 
1.584317E-01 
0.0 
4.051268E-01 
329099995 =01 


DIS ? LACE ME Wheat 


T2 
8.510837E-07 
2.453335E-02 
2.948608E-02 
22)4399cn—-02 
2.08044 4E-02 
1.153038E-02 
0.0 
2.170225E-02 
2.626186E-02 


T3 
3.853815E-01 
4.541641E-01 
4.514919E-01 
J-960Zosn-OL 
2.995858E-01 
1.684682E-01 
0.0 
4.306982E-01 
4.156459E-01 


DISPLACEMENT 


72 
1.049219E-06 
2.717204E-02 
3.266110E-02 
3.039470E-02 
2.303674E-02 
1.27717S5E-02 
0.0 
2.402490E-02 
2 .908275E-02 


TYPE 


AAAAAAARDAYN 


Tt 

9 .07339SE-03 
1.388852E-02 
1.785023E-02 
2.96664 7E-02 
Tl 8S65235=02 
1.184836E-02 
0.0 

1.210190E-02 
1.548968E-02 


2 ede die Oe 


74 
1.2S7971E-06 


2.968375E-02 


2. o60592E—-02 
ScoZllele-02 
2.$16576E-02 
1.395673E-02 
0.0 


2.623645E-02 


3.177077E-02 


T3 
4.061103E-01 
4.782622E-01 
4.754162E-01 
4.177378E-01 
3.153995E-01 
1.774344E-01 
0.0 
4.535274E-01 
4.376493E-01 


CEMENT 


T3 
4.249506E-01 
5.001209E-01 
4.971167E-01 
4.368008E-01 
3. 297529E-01 
1.855757E-01 
0.0 
4.742449E-01 
4.576174E-01 


AUGUST 


V E Cateoer 


Rl 
3.851227E-05 
-1.70S291E-01 
1 -2939.4b=G1 
~9.925894E-02 
-6.214558E-02 
=9 2990005 -0z2 
0.0 
=| 200 us7uaOn 
~9.930599E-02 
AUGUST 


VECTOR 


Rl 
6.242961E-05 
-1.897270E-01 
-1.434914E-01 
-1.100098E-01 
-6.7024S55E-02 
=1 .025388E=01 
0.0 
-1.420708E-01 
-1.093054E-01 
AUGUST 


VECTOR 


Rl 
9.014281E-05 
-2.057S560E-01 
-1.552949E-01 
-1.190093E-01 
-7.116479E-02 
~l.tladecervl 
0.0 
-1.531682E-01 
-1.176698E~-01 
AUGUST 


VY s-€ 0 5 


R1 
1.210550E-04 
-2.196490E-01 
~1.655578E-01 
=e cootgena ou 
-7.480203E-02 
-1.186742E-01 

0.0 

-1.628109E-01 
~1.249233E-01 
AUGUST 


VEC 2 oF 


Rl 
1.548078E-04 
-2.319743E-01 
-1.746875E-01 
-1.337595E-01 
-7.807024E-02 
-1.254922E-01 
0.0 
-1.713879E-01 
-1.313618E-01 
AUGUST 


V_ 2.070 8 


Rl 

1.911292E-04 
-2.430911E-01 
-1.829415E-01 
-1.400288E-01 
-8.10535SE-02 
=] .Sigeove 0) 
0.0 
-1.791443E-01 
-1.371722E-01 


Page 18 


136 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.401581E-02 
-1.936719E-02 
2.510821E-02 
1.070584E-01 
9.356624E-02 
2.421091E-01 
0.0 
-4.108819E-02 
3.863440E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.150095E-02 
-2.139332E=-02 
2.771673E-02 
1.182403E-01 
1.032366E-01 
2.660270E-01 
0.0 
-4.514302E-02 
4.250794E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.807594E-02 
-2.309602E-02 
2.989751E-02 
1.276263E-01 
1.113801E-01 
2.860897E-01 
0.0 
-4.851222E-02 
4.573462E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
B.379Z299E=-02 
-2.456334E-02 
3.178703E=-02 
1 .3acotge- oO. 
1.184852E-01 
3.035225E=01 
0.0 
=§.139347E-02 
4.851491E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.872798E-02 


* =2.584512E-02 


3.345924E-02 
1.430625E-01 
1.248292E-01 
3.190267E-01 
0.0 
-§ .390799E-02 
5.096712E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.129565E=07 
=2.697539E-02 
3.496150E-02 
1.496463E-01 
1.305869E-01 
3.3309 505"01 
0.0 
-§.613431E-02 
§.316631E-02 


SUBCASE 30 


R3 
=1. 7541 21E-06 
1.008331E-02 
1.661027E-03 
-5 .896907E-03 
-4.557253E-03 
-1.4264S57E-02 
0.0 
Pes 09Z39E-02 
6.727108E-04 


SUBCASE 40 


R3 
-2.045358E-06 
1.216592E=02 
2.010220E-03 
-7.204693E-03 
-5.551941E-03 
-1.730641E-02 
0.0 
1.584191E-02 
8.228751E-04 


SUBCASE 50 


R3 
-2.033949E-06 
1.408651E-02 
2.334396E-03 
-8.405081E-03 
-6.468301E-03 
-2.011686E-02 
0.0 
1.836422E-02 
9.684429E-04 


SUBCASE 60 


R3 
-1.681820E-06 
1.588453E-02 
2.640592E-03 
~9.525833E-03 
-7.326793E-03 
=2.2795716E=02 
0.0 
2.9071550E-02 
1.111654E-03 


SUBCASE 70 


R3 
-9.605506E-07 
1.758438E-02 
2.933641E-03 
=1.058394E-02 
-8.139967E-03 
-2.526512E-02 
0.0 
Zecealose=U~ 
1.253565E-03 


SUBCASE 80 


R3 
1.510723E-07 
1.920254E-02 
3.2107295-035 

=]. 159090E=02 
-8.916249E=-03 
-2.766605E-02 
0.0 
2.5034 70E-02 
1.394809E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


257 


258 


Po, 


260 


261 


262 


nastran_final_results negative _temps.txt 
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LSe/ 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 263 
NINE TENTHS, -500 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
Deivoee bea cok MENT. VEC TOR 
POINT ID. TYPE Tl 1 T2 Rl R2 R3 
1 G 9.787316E-03 1.47692 7E-06 4.42283SE-01 2.298049E-04 1.265473E-01 1.669404E-06 
2 G 1 SOOLSSE-02 3<~208909E-02 5.201922E-01 -2.532430E-01 -2.797880E-02 2.075089E-02 
3 G 1.930S26E-02 3. 8sgag2ze=02 S.170421E-01 -1.90494SE~-01 3. 63Z2632E~02 3.492048E-03 
4 G 2.2362 74E-02 2.29128 9L—02 4.543079E-01 -1.45763SE-01 1.556823E-01 -1.255497E-02 
a G 2.009115E-02 2. 1 euesUE—O2 3.429404E-01 -8.380880E-02 1.358765E-01 -9.661641E-03 
6 G 1.283831E-02 1.S09461E-02 1.930583E-01 <-1.375205E-01 3.458787E-01 -2.997796E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.307614E-02 2.039907E—-02 4.932768E-01 -1.862454E-01 -5.812681E-02 2.704368E-02 
9 G 1.674983E-02 3.434770E-02 4.759610E-01 -1.424810E-01 5.516347E-02 1.535775E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, ~500 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
Delo PL AS Esmee. TV EC. TOR 
POINT ID. TYPE 25g) me T3 Rl R2 R3 
1 G 1.047078E-02 1.704229E-06 4.583807E-01 2.706617E-04 1.39 2GJ0E=01 3.607381E-06 
2 G 1.607038E-02 3.440342E-02 5.387980E-01 -2.62603SE-01 -2.887404E-02 2.22080 9-02 
3 G 2.070414E~02 4.137455E-02 $.355116E-01 -1.974713E-01 3.7S7720E-02 3.761193E-03 
4 G 2. d99SLOE=02 3.851392E-02 4.705392E-01 -1.S10603E-01 1.612697E-01 ~-1.348232E-02 
=) G 2.156091E-02 2.917762E~-02 Sodot71GE=O1 —-6.637647E-02 1.407818E-01 -1.038061E-02 
6 G 1.379294E-02 1.619231E-02 2.000006E-01 -1.429284E-01 Joa AQ0E=-01 <3.221423E=-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.401114E-02 3.039430E-02 5.109268E-01 <-1.928089E-01 -5.992S00E-02 2.897088E-02 
2 G bess elsgE=02 3.682978E-02 4.929724E-01 -1.473784E-01 2.699499E-02 1.676714E-03 
RGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE Zo. 
ONE TENTH, ~5SS0 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
PMisceeee A CEMENT VECTOR 
POINT ID. TYPE Ta De ro Rl R2 R3 
1 G 2.295661E-03 7.537840E-08 2.074880E-01 5S.020152E-06 -2.679436E-03 -5.S45637E-07 
2 G 3.466067E-03 7.474671E-03 2-499067E-01 -1.121414E-01 -1.354922E-02 $.008161E-03 
3 G 4.324663E-03 9.012480E-03 ZaneeO2ZoE-01 —6.708S533E=-02 1.694321E-02 8.167097E-04 
* G 4.976693E-03 8.423569E-03 2.1S4108E-01 -6.634987E-02 7.268287E-02 <-2.718549E-03 
= G 4.500583E-03 6.468148E-03 1.634745E-01 -4.741664E-02 6.33307SE-02 <-2.110782E-03 
6 G 2.797216E-03 3.598866E-03 9.152062E-02 -6.32S5019E-02 1.681881E-01 -6.915083E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 2.968170E-03 6$.6751275-03 2.336319E-01 -8.8190S3E-02 <2.852671E-02 6.343790E-03 
9 G 3.763860E-03 8 .064387E-03 2.257381E-01 -6.857148E-02 2.639212E=-02 3.402916E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, -550 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
Delss PLACEMENT VECTOR 
POINT ID. TYPE Tl az T2 Rl R2 R3 
1 G 3.652629E=03 leo22eese-o! 2.642608E-01 1.887295E-05 L.S7T499ZE=02 =le2Z21769E-06 
Z G S.$34565E-03 1.183500E-02 3.125924E-01 -1.464588E-01 -1.679735E-02 7.753968E-03 
3 G 6.987651E-03 1.423942E~02 3.-10990SE-01 -1.118290E-01 2.162649E~-02 1.288380E-03 
4 G 8 .054951E-03 1.327768E~-02 2.7342S7E-01 -8.574314E-02 9.298106E-02 <-4.446246E-03 
Ss G 7.256120E~-03 1.012729E-02 2.069699E-01 -5.604271E-02 8.099839E-02 -3.430375E-03 
6 G 4.557427E-03 $.618561E-03 1.160791E-01 -8.045912E-02 2.117809E-01 -1.091540E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.777544E-03 1.052474E-02 2.9672S7E-01 -1.121263E-01 -3.599044E-02 1.002311E-02 
9 G 6.076724E-03 Po2?l774E-02 2.86S410E-01 -8.670744E-02 3.368194E-02 2 1 2Z58S52E=04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE Zo7 
THREE TENTHS, -550 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 
CUlisogew A CEM EN T V EC oor 
POINT ID. TYPE Tl TZ Ta Rl R2 R3 
u G 4.779464E-03 3.237590E-07 3.038694E-01 3.776144E-05 3.407036E-02 ~1.7632S7E=-06 
P73 G 7.256863E-03 1.549358E-02 3.590412E-01 -1.706499E-01  -1.927164E-02 1.007274E-02 
3 G 9.21560S5E-03 1.862786E-02 3.570863E-01 ~-1.294669E-01 2.491444E-02 1.681377E-03 
4 G 1.063440E-02 ise ocesee Ue 3.138724E-01 <-9.933815E-02 1.071130E~-01 <-5.9092S5S5E-03 
=) G 9.565464E-03 1 -S1991GE-02 2.37330SE-01 ~6.213906E-02 9.324086E-02 -4.541111E-03 
6 G 6.039631E-03 7.316296E-03 1.332494E-01 -9.286890E-02 2.420693E~-01 -1.430320E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G G22675235-05 1.374655E-02 3.406545E-01 -1.28855S5E-01 -4.116887E-02 1.310853E-02 
2 G 8.008433E-03 1.661626E-02 3.288741E-01 -9.936245E-02 3.865039E-02 6.694036E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 258 
_ FOUR TENTHS, -550 DEG SUBCASE 40 
. LOAD STEP = $.00000E+00 
Ders PLACEMENT VEC TOR 
POINT ID. TYPE 71 TZ ae Rl R2 R3 
8 G S.776286E-03 4. 915153E-07 3.353381E-01 6.251411E-05 S.1S5S633E-02 -2.038441E-06 
2 G 8 .785312E=03 1.87S8643E-02 3.958674E-01 -1.898S76E-01 -2.130599E-02 1.215431E-02 
3 G 1. 1LIS862E=02 2.284442E-02 3.936427E-01 -1.435770E-01 2.754075E-02 2.030746E-03 
4 G 1.293 as5E 07 2.098948E-02 3.459499E-01 -1.100882E-01 1.182943E-01 <-7.217756E-03 
Ss G 1.162466E-02 1.594228E-02 2.614259E-01 -6.701155E-02 1.029395E-01 -S.S3S847E-03 
6 G 7.365003E-03 8.838637E-03 1.468878E-O0l -1.028850E-01 2.659898E-01 -1.734S0SE-02 
a G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 7.628122E-03 1.661695E-02 3.754864E-01 ~-1.421166E-01 -4.521336E-02 1.585772E-02 
9 G 9, 72692.5-035 2.009282E-02 36285876201) —1,093597E-01 4.252127E-02 8.19S970E-04 


if 


1 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, -550 DEG 
LOAD STEP = 6.00000E+00 
POINT ID. TYPE ep 
s| G 6.684926E-03 
2 G 1.018381E-02 
3 G 1.301633E-02 
4 G 1.504285E-02 
2 G 1.351575E=-02 
6 G 8.584770E-03 
a G O25 
8 G 8.6543 73E=03 
9 G 1.130093E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SIX TENTHS, -550 DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TYPE tl 
ul G 7.528024E-03 
2 G 1.148584E-02 
2 G Peagii1cee=02 
4 G PevGlz2ss5—-02 
5) G Leo2ecese 02 
6 G 9.726569E-03 
7 G 0.0 
8 G 9.995637E-03 
2 G 1.276898E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SEVEN TENTHS, -550 DEG 
LOAD STEP = 8.00000E+00 
POINT ID. TYPE ae 
1 G 8.319549E-03 
2 G ieczileete 02 
3 G Pe sololse-02 
4 G 1.887239E-02 
5 G 12esoslge=02 
6 G 1.08074 3E-02 
a G 0.0 
8 G 1.107013E-02 
2 G Le4iS3755-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
EIGHT TENTHS, -550 DEG 
LOAD STEP = 9.00000E+00 
POINT ID. TYPE ol 
1 G 9.068903E-03 
2 G 1.387692E-02 
3 G 1.78307 4E-02 
4 G 2.064324E-02 
bs) G 1.854481E-02 
6 G 1.18387 7E-02 
7 G 0.0 
8 G 1. 209011E-02 
9 G 1.547065E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
NINE TENTHS, -550 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TYPE a1 
1 G 9.78279S5SE-03 
2 G 1.498995E-02 
3 G 1.928573E-02 
4 G 2.233946E-02 
= G 2.007067E-02 
6 G 1.282873E-02 
7 G 0.0 
8 G 1.306433E-02 
9 G 1.673078E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
ONE, -550 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE TL 
1 G 1.046624E-02 
2 G 1.605870E-02 
S G 2.068458E-02 
4 G 2.397188E-02 
5 G 2.154038E-02 
6 G 1. 378335E-02 
Li G 0.0 
8 G 1.399930E-02 
9 G 1.794230E-02 


nastran_final_results_ negative temps.txt 


Pelee Lb oA > Ee MOE ON, T 


1 
6.650252E-07 
2.174982E-02 
2.614064E-02 
2.433180E-02 
1.846450E-02 
1.023839E=-02 
0.0 
1.925081E-02 
2 .328626E-02 


iB) at 


Te 
8.§15S719E-07 
2.454430E-02 
2.9S500S6E-02 
2.745653E=02 
2.082386E-02 
1.154919E=-02 
0.0 
2.170998E-02 
2.627054E-02 


T3 
3.618884E-01 
4.268608E-01 
4.244103E-01 
3. 7Z29009E-02 
2.817290E-01 
1.583866E-01 
0.0 
4.048212E-01 
3.907 107E-01 


SPLACEMENT 


T3 
3.850877E-01 
4.538833E-01 
4.512367E-01 
3. 96S5132E=01 
2.994458E-01 
1.6842S57E-01 
0.0 
4.304101E-01 
4.153733E-01 


Dis ? LAC EM EON 


14 
1.04976S5E-06 
2-tlezs0e=02 
3.267545E-02 
-041113E-02 
- 305604E-02 
-279054E-02 
.0 
- 403253E-02 
.909133E-02 


NNO ND Ww 


Di 


TZ 
1.258573E-06 
2.969452E-02 
3.569977E-02 
3.32274 4E-02 
2.518495E-02 
1.397549E-02 
0.0 
2.624399E-02 
3.177924E=-02 


Te 
4.058309E-01 
4.779949E-01 
4.751732E-01 
4.175354E-01 
3.152659E-01 
Lo 1 SS3S5e=cr 
0.0 
4.332532E-01 
4.373899E-01 


SP A Cee Moe es 


T3 
4.246831E-01 
4.998647E-01 
4.968838E-01 
4.366067E-01 
3.296246E-01 
1.855369E-01 
0.0 
4.739622E-01 
4.573689E-01 


Dieless © Gear Ee Mee ee, 


TZ 
1.477183E-06 
3.209977E-02 
3.859806E-02 
S-S9Ze13E-02 
2.722760E-02 
1.511334E-02 
0.0 
2.836253E-02 
3.435608E-02 


Deles © LA 


T2 
1.704937E-06 
3.441402E-02 
4.138859E-02 
3.853007E-02 
2.919662E-02 
1.621101E-02 
0.0 
3.040168E-02 
3.683808E-02 


T3 
4.420261E-01 
3.19945S5E-01 
5.168176E-01 
4.541209E-01 
3.428166E-01 
1.930209E-01 
0.0 
4.930238E-01 
4.757216E-01 


CEMENT 


T3 
4.581319E-01 
5.385594E=-01 
§.352945E-01 
4.703582E-01 
3.550515E-01 
1.999643E-01 
0.0 
$.106822E-01 
4.927409E-01 


AUGUST 


VEC Pe rR 


Rl 
9.024473E-05 
-2.058793E-01 
“1.9080 376-01 
-1.190843E-01 
-7.114827E-02 
-1.114363E-01 
0.0 
-l .S3210c5-01 
-1.1771Z07E-01 
AUGUST 


VECTOR 


Rl 
1.211727E-04 
=2.1976605-01 
-1.656318E-01 
-1.268920E-01 
-7.478333E-02 
=]. 1898015 -02 

0.0 

-1.628501E-01 
-1.249706E-01 
AUGUST 


VECTOR 


Rl 
1.54940S5E-04 
-2.320868E-01 
-1.747574E-01 
#1 .338291E-01 
-7.805009E-02 
-1.257851E-01 

0.0 

-1.714248E-01 
-1.314065E-01 
AUGUST 


VECTOR 


Rl 
1.912760E-04 
=2 -431593E=-01 
-1.830081E-01 
-1.400961E-01 
-8.103243E-02 
-1.320171E-01 

0.0 

-1.791792E-01 
-1.372148E-01 
AUGUST 


VECTOR 


Rl 
2.299652E-04 
-2.533474E-01 
-1.905582E-01 
-1.458287E-01 
-8.378701E-02 
ep Ue tipetc ply) sa 
0.0 
-1.862787E-01 
-1 4252172301 

AUGUST 


VECTOR 


Rl 

2.708349E-04 
-2.627046E-01 
-1.975326E-01 
“1 Slizeve-eu 
-8.635420E-02 
-1.431909E-01 
0.0 

-1.928408E-01 
-1.474174E-01 
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8, 2000 MSC/NASTRAN 2/ 93/99 PAGE 
SUBCASE 50 
R2 R3 
6.81305S5E-02 -2.024933E-06 
-2.301277E-02 1.407424E-02 
2.973206E-02 2.355306E-03 
1.276784E-01 -8.418471E-03 
1.111030E-01 -6.452207E-03 
2.860545E-01 -2.015554E-02 
0.0 0.0 
-4.857767E-02 1.838000E-02 
4.574760E-02 9.650955E-04 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 60 
R2 R3 
8.384653E-02 -1.670478E-06 
-2.448350E-02 1.587179E-02 
3.162991E-02 2.661780E-03 
1.358417E-01 -9.539453E-03 
1.182235E-01 -7.310698E-03 
3.034887E-01 -2.279586E-02 
0.0 0.0 
-§.145498E-02 2.073121E=-02 
4.852742E-02 1.108274E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 70 
R2 R3 
9-878033E-02 =9 -467619E-07 
~2.576819E-02 1.?S7127E-02 
3.330896E-02 2.955043E-03 
1.431112E-01 -1.059773E-02 
1.24S800E=01 -8.123867E-03 
3.189940E-01 <=-2.530381E-02 
0.0 0.0 
=5.s906255-02 2.294667E-02 
S.097914E-02 1.250174E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 80 
R2 R3 
1.130076E-01 1.674099E-07 
~2 .690096E-02 1.918913E-02 
3.481698E-02 3.238297E=-03 
1.496935E-01 <-1.160482E-02 
1.303482E-01 -8.900143E-03 
3.330137E-01 -2.770474E-02 
0.0 0.0 
=5.618981E-02 2.505026E-02 
§.317785E-02 1.391419E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 90 
R2 R3 
1.268972E-01 1.688378E-06 
-2.7906S7E-02 2.073 7256-02 
3.618676E-02 3.5137S7E-03 
1.501 2ekG-OL -lazocedon=U2 
1.356465E-01 -9.645528E-03 
3.458476E-01 -3.001663E-02 
0.0 0.0 
-§.817992E-02 2.70591 7E=-02 
§.517455E-02 1.532395E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 101 
R2 R3 


1.396096E-01 
-2.880377E-02 
3.744198E-02 
1.613243E=-01 
1.405596E-01 
3.917 709S5E-01 
ap 
-5.997601E-02 
5.700S56S5E-02 


3.629069E-06 
2.222452E-02 
3.78301 7E-03 


71.349640E-02 
~1.036449E-02 
-3.225288E-02 


0.0 
2.898628E-02 
1.673350E-03 


259 


260 


261 


262 


263 


264 


00 


am | 

-291474E-03 
-435011E-03 
.305667E-03 
-953946E-03 
-480851E-03 
- 786925E-03 
0 

<956713E=03 
39 4o2ece-O03 


NON SB bh WN 


Nastran_final_ results negative temps.txt 


RGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


DISPLA 


he 

779 50921E-08 
7.48689SE-03 
9.028614E-03 
8.441598E-03 
6.489241E-03 
3.618041E-03 
cog 

6.684167E-03 
8.07457S5E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


Ti 
-648356E-03 
-523366E-03 
- 968485E-03 
-032030E-03 
.236168E-03 
-547490E-03 
0.0 
4.765990E-03 
6.05797SE=-03 


2&2 IDA WW 


Dis PLA 


T2 
1.924721E-07 
1.184657E-02 
1.4254 71E-02 
1.329500E-02 
1.014762E-02 
§.637572E-03 
0.0 
1 .053319E-02 
1.272727E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


aya 

4.775143E-03 
7.2£45599E-03 
9.196364E-03 
1.061142E-02 
9.545399E-03 
6.02984 7E-03 
0.0 

6.275718E-03 
Ie I8IClLOE=03 


Dales © LA 


T2 
3.243314E-07 
1.550495E-02 
1.864287E-02 
1.736937E-02 
hese vile We) >is 4 
7.337247E=-03 
0.0 
1.375474E-02 
1.662548E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


om 

5.771924E-03 
8.77392Z5E=03 
1.117950E-02 
1.291031E-02 
1.160450E-02 
7.355298E-03 
0.0 

7.616474E-03 
9.707651E-03 


DISPLA 


Te 
4.918817E-07 
1.876765E-02 
2.2099¢206~02 
2.100634E-02 
1.596204E-02 
8 .857543E-03 
0.0 
1.662496E-02 
2.010183E-02 


LARGe DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, -600 DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYPe 
uf G 
2 G 
a G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 
TWO TENTHS, -600 DEG 
LOAD STEP = 3.00000E+ 
POINT ID. Tre 
i G 
2 G 
3 G 
4 G 
5 G 
6 G 
y G 
8 G 
9 G 
THREE TENTHS, -600 DEG 
LOAD STEP = 4.00000E+ 
POINT ID. oes 
al G 
2 G 
3 G 
4 G 
3 G 
6 G 
7 G 
8 G 
9 G 
FOUR TENTHS, -600 DEG 
LOAD STEP = 5.00000E+ 
POINT ID. pre. 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
2 G 
FIVE TENTHS, -600 DEG 
LOAD STEP = 6.00000E+ 
POINT IC. TYP= 
a G 
2 G 
z, G 
4 G 
S) G 
6 G 
7 G 
8 G 
9 G 


00 


ou 

6.680528E-03 
1.017236E-02 
1.299697E-02 
1.501975E-02 
1.349552E-02 
6 .5794115=03 
0.0 

8.842688E-03 
1.128202E-02 


DIS PLA 


ne 

6.654550E-07 
2-176091E-02 
2.615529E-02 
2.434851E-02 
1.848408E-02 
1.025726E-02 
0.0 

1.925868E-02 
Zoseooule-Od 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wD nwnsWwnre 


-600 DEG 


7.00000E+00 


Teg 34 


AK AHO OM 


gu! 

7.523592E-03 
1.147433E-02 
1.469188E-02 
1.698925E-02 
1.526258E-02 
9.716937E-03 
0.0 

9.983917E-03 
1.275003E-02 


Dolo 2 LA 


2974 
8.520619E-07 
2.455529E-02 
2.951507E-02 
2.747311E~-02 
2.084331E-02 
1.156803E-02 
0.0 
2.171774E-02 
2.627926E-02 


CEMENT 


T3 
2.069545E-01 
2.454016E-01 
2.444059E-01 
2.150294E-01 
1.632303E-01 
9.144012E~-02 
0.0 
2.caL13Z2E-01 
2.252470E-01 


C EM EN T 


BRS) 
2.638379E-01 
S-121902E-01 
3.106257E-01 
2 ?3i2195-08 
2.067729E-01 
1.160168E-01 
0.0 
2.963133E-01 
2.861508E-01 


CEMENT 


ue) 

3.034998E=01 
3.9860 555-01 
3.967670E-01 
3.136062E-01 
2.371569E-01 
1.331956E-01 
0.0 

3.402935E-01 
3.285325E-01 


CEMENT 


ONE) 
3.350022E-01 
3.955472E-01 
32935019501 
3.45707SE-01 
2.612672E-01 
1.468391E-01 
0.0 
Sot oto Te O1 
3.621277E-01 


CEMENT 


ws 

$.619763E=01 
4.265630E-01 
4.241397E-01 
3.7Z7331E-C01 
2.815808E-01 
1.583415E-01 
0.0 

4.045155E-01 
3.904215E-01 


CEMENT 


T3 
3.0479378=01 
4.536025E-01 
4.509814E-01 
3.963006E-01 
2.993057E-01 
1.683832E-01 
0.0 
4.301219E-01 
4.151006E-01 


AUGUST 8, 


VECTOR 


RI 
5.050520E-06 
=22t2s2o50-01 
s?2a9cse-O2 
-6.644751E-02 
-4.746044E-02 
-6.375S752E-02 
0.0 
-8.827510E-02 
-6.865823E-02 
AUGUST 


V -E-C 7-0-8 


Rl 
ee 92125E=05 
-1.466102E-01 
=] -129381E-01 
-6.582987E-02 
-5.604860E-02 
-8.087997E-02 

0.0 

= i2leaodb-01 
-8.677454E-02 
AUGUST 


VECTOR 


Rl 
3.784936E-05 
-1.707896E-01 
-1.295619E-01 
-9.942049E-02 
-6.213238E-02 
-9.324441E-02 
0.0 
-1.289068E-01 
-9.942192E-02 
AUGUST 


VECTOR 


R1 
6.259945E-05 
-1.899881E-01 
=~1..436627E-01 
-1.101667E-01 
-6.699868E-02 
-1.032306E-01 
0.0 
=1.421626E=01 
~1.094140E-01 
AUGUST 


iV, seas careers 


Rl 
9.034701E-05 
-2.060027E-01 
=1.994029E-01 
~1.191594E-01 
-7.113186E-02 
-1.117598E-01 
0.0 
-1.532524E-01 
~1.177706E-01 
AUGUST 


V cba eCoR 


Rl 

1.212909E-04 
-2.198841E-01 
-1.657059E-01 
-1.269642E-01 
~7.476470E-02 
-1.192875E-01 

0.0 
-1.628894E-01 
-1.250179E-01 
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2000 MSC/NASTRAN 2/ 9/99 


R2 
-~2.628602E-03 
-1.344750E-02 

1.669829E-02 
7.273548E-02 
6.288357E-02 
1.681302E-01 
0.0 
-2.862779E-02 
2.639732E=-02 
8, 


R2 
1.580471E-02 
=1.669918E-02 
2.141618E-02 
9.303743E-02 
8.063199E-02 
2.117351E-01 
0.0 
-3.607646E-02 
3.369413E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.412623E-02 
-1.917966E-02 
2.472473E-02 
1.071686E~01 
9.291663E-02 
2.420288E-01 
0.0 
-4.124551E-02 
3.866353E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 

5. 161196E-02 
=2.l2ele3se—ve 
2.736503E-02 
1.183481E-01 
1.026427E-01 
2.659524E-01 
0.0 
-4.528358E-02 
4.253441E-02 
8, 


R2 
6.818534E-02 
=2.292976E=02 
2.956682E-02 
1.277303E=-01 
1.108261E-01 
2.860191E-01 
0.0 
=4. 0642995 =c2 
4.576040E-02 
8, 


R2 
8.390024E-02 
-2.440386E-02 
3.147298E-02 
1.358918E-01 
1.179621E=-01 
3.034548E-01 
0.0 
-5.151638E-02 
4.853978E-02 


PAGE 250 


SUBCASE 10 


R3 
-5.546576E-07 


5.002198E-03 . 


8.340076E~04 
-2.728714E-03 
-2.094904E-03 
-6.952989E-03 
0.0 
6.359392E=-03 
3.381439E-04 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 20 


R3 
-1.218782E-06 
7.744930E-03 
1.307438E-03 
-4.457983E-03 
-3.414326E-03 
-1.095376E-02 
0.0 
1.003890E-02 
5.097218E-04 


PAGE 


SUBCASE 30 


R3 
-1.758146E-06 
1.006215E-02 
1.701323E-03 
~5.921821E-03 
-4.525048E-03 
-1.434175E-02 
0.0 
1.312436E-02 
6.662751E~-04 


PAGE 


SUBCASE 40 


R3 
-2.031602E-06 
1.214275E-02 
2.051Z595-03 
-7..2s08Z1E=03 
-5.519781E-03 
-1.738369E-02 
0.0 
1.587354E-02 
8.163330E-04 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 50 


R3 
-2.015906E-06 
1.406202E-02 
2.376201E~03 
-8.431864E-03 
-6.436139E-03 
-2.019423E-02 
0.0 
1.839578E-02 
9.617627E-04 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 60 


R3 
-1.659121E-06 
1.585908E-02 
2.682955E-03 
-9.553078E-03 
-7.294626E-03 
-2.283456E-02 
0.0 
2.074694E-02 
1.104907E-03 


256 


Zot 


258 


2a 


260 


uf 


1 


1 


1 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


sul 

8 .31508SE-03 
1.270066E-02 
2625907 TE=02 
1.884920E-02 
1. 693282E-02 
1.079781E-02 
0.0 

1.105838E-02 
1.413474E-02 


00 


ag 

9.064409E-03 
1.386533E-02 
1.7811 Z26E=02 
2.062000E-02 
1.852438E-02 
1.182916E-02 
0.0 

1, 207833E-02 
1294 9163E-02 


01 


pg 

$.7782Z7sE-03 
1.497831E-02 
1.926621E-02 
2.231619E-02 
2.00501 9E-02 
1.281912E-02 
0.0 

1.305251E-02 
1.671172E-02 


nastran_final_results_ negative _temps.txt 


Deis rr LAG EM ENT 


T2 
1.050313E-06 
2.11937SE-02 
3.268984E-02 
a. 0420 5056-02 
Zee0)2o7E-02 
1.280934E-02 
0.0 
2.404019E-02 
2.70575 5E-02 


Dos FCA 


2 

- 2991 77E-06 
-970S31E-02 
-971405E-02 
~2eeoroE—O2 
-920417E-02 
- 399426E-02 
.O 

.6251S5E=02 
3.178774E-02 


NOrNWWNe 


Dei -S PLA 


T2 
1.477841E-06 
3.211048E-02 
3.861223E-02 
3.594438E-02 
2.724671E-02 
1.513208E-02 
0.0 
2.837001E-02 
3.436449E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, -600 DEG 
LOAD STEP = 8.00000E+ 
POINT ID. TYPE 
l G 
2 G 
3 G 
4 G 
S, G 
6 G 
7 G 
8 G 
> G 
EIGHT TENTHS, -600 DEG 
LOAD STEP = 9.00000E+ 
POINT 1: TLE 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
Al G 
8 G 
9 G 
NINE TENTHS, -600 DEG 
LOAD STEP = 1.00000E+ 
POINT. i0e TYPE 
1 G 
2 G 
3 G 
4 G 
=) G 
6 G 
a G 
8 G 
3 G 
ONE, -600 DEG 
LOAD STEP = 1.10000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
2 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, -650 DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYEE 

1 G 

2 G 

3 G 

4 G 

iS G 

6 G 

7 G 

8 G 

9 G 
TWO TENTHS, -650 DEG 
LOAD STEP = 3.00000E+ 

POINT ID. TYPE 

il G 

2 G 

3 G 

4 G 

5 G 

6 G 

7 G 

8 G 

9 G 


01 


Tl 
1.046169E-02 
1.604703E-02 
2.066501E-02 
2.394856E-02 
2.15198S5E-02 
leet iagoe—02 
0.0 
1.398746E-02 
1.792322E-02 


00 


Tl 

2.28 7202E-03 
3.444084E-03 
4.286566E-03 
4.931010E-03 
4.460924E-03 
2.776465E-03 
0.0 

2 .945235E-03 
3. 726099E-03 


00 


Tl 
3.644084E-03 
§.512174E-03 
6.949327E-03 
8.009116E-03 
7.216203n=03 
4.537503E-03 
0.0 
4.754442E-03 
6 .039232E-03 


Dis? UA 


T2 
1.705648E-06 
3.442465E-02 
4.140267E-02 
3.854623E-02 
2.921565E-02 
1, 622S72E=02 
0.0 
3.040909E-02 
3.684640E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Oeieorr LA 


T2 
7.910892E-08 
7.498775E-03 
9.044335E-03 
8 .459427E-03 
6. 910229E-03 
32 637163E-03 
0.0 
6.6931 73E-03 
8.084839£-03 


Dera o r Loa 


tyr 

1.932423E-07 
1.185822E-02 
1.427009E-02 
Desol2s9E-02 
1.016800E-02 
§.656614E-03 
0.0 

1.054170E-02 
1.273687E-02 


1G) 

4.055514E-01 
4.777276E-01 
4.749302E-01 
4.173329E-01 
3.193 22ZE=01 
1.773534E-01 
0.0 

4.529790E-01 
4.371304E-01 


CEM ERT 


T3 
4.244155E-01 
4.996086E-01 
4.966508E-01 
4.364126E-01 
3.294962E-01 
1.854980E-01 
0.0 
4.737194E-01 
4.571202E-01 


C EM EON. T 


T3 
4.417686E-01 
5.196987E-01 
5.165932E-01 
4.539339E-01 
3.426926E-01 
1.929834E=01 
0.0 
4.927707E-01 
4.754822E-01 


CEMENT 


ane 

4.578831E-01 
5.383207E-01 
5.350772E-01 
4.701772E-01 
3.549315E-01 
1.999280E-01 
0.0 

5.104374E-01 
4.925094E-01 


C E Meee 
T3 
2.064204E-01 
2.448924E-01 
2.439437E-01 
2.146441E-01 
1.629835E-01 
9.135806E-02 

0.0 
2.325933E-01 
2.247560E-01 


CEMENT 
Pye 
2.634148E-01 
3.117880E-01 
3.102610E-01 
2.728174E-01 
2.065758E-01 
1.159544E-01 

0.0 
2.959007E-01 
2.857604E-01 


AUGUST 


V E-Geto 


Rl 
1.55073SE-04 
=—2edgo eee OL 
~1.748275E-01 
-1.338987E=-01 
-7.803001E-02 
-1.260776E-01 
0.0 
-1.714618E-01 
=] -S14o914E-0] 
AUGUST 


V EE -Cre Con 


Rl 
1.914232E-04 
=2.433076E-0] 
-1.830748E-01 
-1.401634E-01 
-8.101136E-02 
=1j322079E-01 
0.0 
~1.792143E-01 
-1.372574E-01 
AUGUST 


VEC T0 8 


Rl 
2.301259E-04 
-2.534519E-01 
-1.906221E-01 
-1.458940E-01 
~-8.376526E-02 
=) 3 80626E=-01 
0.0 
-1.863121E-01 
=1 .425625E-01 


AUGUST 


VECTOR 


Rl 

2.710085E-04 
-2.628056E-01 
-1,975939E-01 
~l.ol1671E=01 
-8.633197E-02 
=l. aoe 52E—01 

0.0 
-1.928728E-01 
71.474565E-01 


AUGUST 8, 


VE Gato ok 
Rl 
5.399912E-06 
=1.124810E=01 
Se. oe22o0 Ue 
-6.653176E-02 
-4.749802E-02 
-6.425864E-02 

0.0 
-8.834393E-02 
-6.873520E-02 

AUGUST 


VEC fGan 
Rl 
1.902012E-05 
-1.467629E-01 
-1.120493E-01 
=§ ool soeaue 
-5.605482E-02 
-8.129951E-02 

0.0 
-1.122462E-01 
-8.684220E-02 
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140 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.683282E-02 
~2.569142E-02 
3.315884E-02 
1.431598E-01 
1.243311E-01 
3.189612E=01 
0.0 
-5.402440E-02 
5.099103E-02 


SUBCASE 70 


R3 
-9.329551E-07 
1.755818E-02 
2.976433E-03 
SleUGlL Zen O2 
~8.107790E-03 
=2.534251E-02 
0.0 
2.296232E-02 
1.246795E-03 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.130589E-01 
-2.682668E-02 
3.467260E-02 
1.497406E-01 
1.301096E-01 
3.32901 66-01 
0.0 
-5.624522E-02 
5.318928E-02 


SUBCASE 80 


R3 
1.837689E-07 
1.917574E-02 
3.259858E-03 

-1.161874E-02 

-8.884057E-03 

~2.774342E-02 
0.0 
2.506584E-02 
1.388040E-03 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.266471E-01 
-2.783448E-02 
3.604732E-02 
1.557738E-01 
1.354168E-01 
3.458163E-01 
0.0 
-5.823294E-02 
5. S16s955-U02 


SUBCASE 90 


R3 
1.7073 77E-06 
2.072360E-02 
3.535457E-03 

-1.258300E-02 

=9.629433E-03 

-3.005530E-02 
0.0 
2.707466E-02 
1.529026E-03 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.396583E-01 
-2.873362E-02 
3.730685E-02 
1.613588E-01 
1.4033 75E-01 
3.576788E-01 
0.0 
-6.002694E-02 
5. 70L622E—02 


2000 MSC/NASTRAN 2/ 9/99 


R2 
-2.577379E-03 
=]. 334117E-02 

1.645091E-02 
7.278421E-02 
6.243654E-02 
1.680687E-01 
0.0 
=-2.8730SSE-02 
2.640378E-02 


SUBCASE 10 


R3 
3.650784E-06 
2.221068E-02 
3.804832E-03 

-1.351049E-02 
-1.034839E-02 
mS s2eolose- OZ 
0.0 
2.900169E-02 
1.669995E-03 


SUBCASE 10 


R3 
-5.724411E-07 
4.996710E-03 
8.511074E-04 
-2.738726E-03 
-2.078902E-03 
-6.990748E-03 
0.0 
6.37498 3E-03 
3. cee27ob=0e 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.585981E-02 
-1.660183E-02 
2.120656E-02 
9.309340E-02 
8.026640E-02 
2.116888E-01 
0.0 
-3.616206E-02 
3.370585E-02 


SUBCASE 20 


R3 

-1.217111E-06 
tetooo 7s OS 
1.326465E-03 
-4.469746E-03 
—J.a90gceE—05 
-1.099211E-02 
0.0 
1.005472E-02 
$.068778E-04 
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PAGE 


PAGE 


PAGE 


ih 
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PAGE 
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261 


262 


263 


264 


256 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


| LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, ~650 DEG 
LOAD STEP = 4.00000E+ 
POINT ID. TYPE 
mt G 
2 G 
3 G 
4 G 
5 G 
6 G 
if G 
8 G 
9 G 
FOUR TENTHS, -650 DEG 
LOAD STEP = 5.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
x G 
4 G 
3 G 
6 G 
7 G 
8 G 
= G 
FIVE TENTHS, -650 DEG 
LOAD STEP = 6.00000E+ 
: 
POINT ID. pd 
| z G 
2 G 
3 G 
4 G 
5 G 
: 6 G 
7 G 
8 G 
2 G 
SIX TENTHS, ~650 DEG 
LOAD STEP = 7.00000E+ 
| POINT ID. Pree 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
2 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


) SEVEN TENTHS, -650 DEG 


» LOAD STEP = 


POINT ID. 


VOINDU SWNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


LOAD STEP = 


POINT ID. 


wwWiInWnr WNP 


8 . OOOO00E+ 


TIPE 


G) G) GG) Gy G@) G) GG) 


~650 DEG 
9.00000E+ 


TYPE 


AAAADAAAG 


00 


Tl 
4.770831E-03 
Ie2aag.0e—03 
9.177/190E-03 
1.058845E-02 
9. 9290e2e-03 
6.020021E-03 
0.0 
6.264127E-03 
7.970792E-03 


00 


Ti 
5.767562E-03 
6.762541E-03 
1.11602Z1E=02 
1.288726E-02 
1.158433E-02 
7.345560E-03 
0.0 
7.604830E-03 
9.668784E-03 


00 


gil 

6.676129E-03 
L301 6097E=02 
1.297762E-02 
1.499665E-02 
1.347527E-02 
8.565423E-03 
0.0 

8.83100S5E-03 
1.126311E-02 


00 


Tl 
7.519160E-03 
1.146283E-02 
1.467247E-02 
1.696610E-02 
1.524227E-02 
9.707280E-03 
0.0 
9.972199E=03 
1.273108E-02 


00 


Tl 
8.310623E-03 
1.268911E-02 
1.627126E-02 
1.882601E-02 
1.691244E-02 
1.07881 7E-02 
0.0 
1.104663E-02 
1.411575E-02 


00 


Ti 
9.059916E-03 
1.385374E-02 
1.779177E-02 
2.059677E-02 
1.850394E-02 
1.16 1953E-02 
0.0 
1.206654E-02 
1.543261E-02 


nastran_final_ results negative _temps.txt 


BISPLACEMENT 


re 

3.334980E-07 
1.551648E-02 
1.865803E-02 
1.738648E-02 
1 3239 19E-02 
1.d0622.5-03 
0.0 

1.376298E-02 
1.663472E-02 


DIS PLA 


72 
4.922269E-07 
1.877891E-02 
2.257409E-02 
2-1023236-02 
1.596183E-02 
§.876468E-03 
0.0 
1.663301E-02 
2.011088E-02 


Bees © GA 


T2 
6.658864E-07 
2.177204E-02 
2.616999E-02 
2.436525E-02 
128503702 -02 
1.027614E-02 
0.0 
1.926658E-02 
2.330399E-02 


T3 
3.031302E-01 
3.583382E-01 
3.56448S5E-01 
3.133402E-01 
2.369833E-01 
1. 339s 7 7E-01 
0.0 
3.399324E-01 
3.281905E-01 


CEM EN T 


13 
3.346661E-01 
3.952269E-01 
3.930610E-01 
3.454651E-01 
2.611085E-01 
1.467903E-01 
0.0 
3.748290E-01 
3.618166E-01 


Seg 1S yay 


T3 
3.612641E-01 
4.262651E-01 
4.238690E-01 
3.725075E-01 
2.814326E-01 
1.562962E-01 
0.0 
4.042097E-01 
3.901321E-01 


UIs PUA CEMENT 


12 

Bro ZooScE-07 
2.456630E-02 
2.952963E-02 
2. 748971E=02 
2.086277E-02 
1.158687E-02 
0.0 

2.172552E-02 
2.628801E-02 


T3 
3.844997E-01 
4.533216E-01 
4.507262E-01 
3.960879E-01 
2.991655E~01 
1.683406E-01 
0.0 
4.296336E-01 
4.148279E-01 


DISPLACEMENT 


Ee 
1.050863E-06 
2.720470E-02 
3. 270427E=-02 
3.044407E-02 
2.309471E-02 
1.282815E-02 
0.0 
2.404786E-02 
2.910855E-02 


Delos P LA 


ez 

1-259782E-06 
Zao 7161S 02 
3.5729836E-02 
3.326017E-02 
2.522340E-02 
1.401304E-02 
0.0 

2.625914E-02 
3.179626E-02 


Ls 
4.0527 19E-01 
4.774602E-01 
4.746671E-01 
4.171304E-01 
3.149964E-01 
1.7 73Z9E-01 
0.0 
4.527047E-01 
4.368709E-01 


CG Emel 1 


T3 
4.241479E-01 
4.993524E-01 
4.964176E-01 
4.36216S5E-01 
3.2930792=01 
1.854592ZE-01 
0.0 
4.734566E-01 
4.568716E-01 


AUGUST 


VEG TO 8 


Rl 
3.861471E-05 
-1.709367E-01 
-1.296642E-01 
=9, 9500958 -02 
=6.212578E-02 
=9. 26le755—-U0z2 
0.0 
=)... Z2a90096-01 
=9..9402056-02 
AUGUST 


VOCE Got oon 


Rl 
6.268568E-05 
=i. SOlTIGSE=-01 
-1.437489E-01 
-1.102453E-01 
-6.698594E-02 
-1.035754E-01 
0.0 
-1.422088E-01 
-1.094684E-01 
AUGUST 


VeeeC ) oon 


Rl 
9.044966E-05 
=2.061263E-01 
<-)] .Soog246-01 
~1.1923466-01 
-7.111554E-02 
-1.120828E-01 

o.0 

-1.532948E-01 
=lelieci.e—0) 
AUGUST 


VEC TOR 


Rl 
1.214093E-04 
-2.200018E-01 
-1.657803E-01 
-1.270365E=-01 
-7.474615E-02 
-1.2195934E-01 

0.0 

=] .62926GE-01 
=-1.250653E-01 
AUGUST 


VE Cet 


Rl 
1.552069E-04 
=2.d2d02c1e-00 
-1.746976E-01 
=] .339684E-01 
-7.801001E-02 
-1.263696E-01 
0.0 
-1.714989E-01 
-1.314962E-01 
AUGUST 


VECTOR 


Rl 

1.915708E-04 
-2.434160E-01 
=] 63141 7E<01 
-1.402308E-01 
~8.099036E-02 
=-1.325764E-01 
0.0 
-1.792495E-01 
-1.373001E-01 
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8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.418307E-02 
-1.908915E-02 
2.453684E-02 
1.072241E-01 
9.2993138E-02 
2.4198 79E-01 
0.0 
-4.132046E-02 
3.867539E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.166781E-02 
=2.iloceueace 
2.7169S9E-02 
1.184015E-01 
1.023463E-01 
2.6591 47E=-01 
0.0 
-4.535360E-02 
4.254732E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 

6.824034E-02 
~2.284700E-02 
2.940181E-02 
lero hee-O1 
1.105496E-01 
2.8598 34E~-01 
0.0 
-4.870817E-02 
4.577303E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.395411E-02 
-2.432443E-02 
3 1316Z22E=-02 
1.359418E-01 
1.177009E-01 
3.034206E-01 
0.0 
-5.157767E-02 
4.855198E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.886546E-02 
-2.561483E-02 
3.30088 7E-02 
1.432081E-01 
1.240823E-01 
3. LA9282E=—01 
0.0 
~5.408246E-02 
5.100279E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.131162E=01 
-2.673255E-02 
3.452836E-02 
1.4976 75E-01 
1 629671 ZE=01 
3.329495E-01 
0.0 
-5.630053E-02 
5.320060E-02 


PAGE 


SUBCASE 30 


R3 
~1.741293E-06 
1.005155E-02 
1.72110 0E-035 
-5.934459E-03 
-4.509039E-03 
-1.438027E-02 
0.0 
1.314008E-02 
6.632310E-04 


PAGE 


SUBCASE 40 


R3 

~2.024840E-06 
1.213124E-02 
2.071751E-03 
-7.243892E-03 
-5.503745E-03 
“1. 742234E-02 
0.0 
1.588938E-02 
8.130876E-04 


SUBCASE 50 


R3 
-2.006868E-06 
1.40498S5E-02 
2.397079E-03 
~8.445262E-03 
-6.420097E-03 
-2.023291E-02 
0.0 
1.841157E-02 
9.584447E-04 


SUBCASE 60 


R3 
~1.647749E-06 
1.584641E~-02 
2.704116E-03 
-9.566707E-03 
-7,27007 16-03 
-2.287326E-02 
0.0 
2.076266E-02 
1.101554E-03 


SUBCASE 70 


R3 
~9.191296E-07 
1.754514E-02 
2.997611E-03 
-1.062532E-02 
-8.091733E-03 
-2.538121E-02 
0.0 
2.297798E-02 
1.243428E-03 


SUBCASE 80 


R3 
2.001494E-07 
1.916239E-02 
3.281408E-03 

-1.163266E-02 

~6.667992E-03 

=—2 5) 702b1E—02 
0.0 
2.508141E-02 
1.384673E=-03 


PAGE 


PAGE 


PAGE 


PAGE 


Za7 


258 


259 


260 


261 


262 


1 


1 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


01 


aya 

. ' 739 SZ2E=03 
- 496668E-02 
-924668E-02 
~2eoceLE-O2 
-002970E-02 
-2809S50E-02 
aJe) 

. 304070E-02 
1.669267E-02 


RP Orn hr iF WO 


eotesw © LAC EMENT 


Te. 
-V78S01E-06 
Sece2.216-02 
-662643E-02 
- 5996066E-02 
= 720960E-02 
fe2o0e se—O2 
2c 
oot 7 Le =O2 
eno 2gLe—O2 


WNOrRPN WW We 


T3 
4.415111E-01 
5.194520E-01 
$.163686E-01 
4.537469E-01 
3.425687E-01 
1. 929459E-a0 
0.0 
4.92S176E-01 
4.78242 7E-01 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, -650 DEG 
LOAD STEP = 1.00000E+ 
POINT ID. one 

1 G 

2 G 

3 G 

4 G 

S G 

6 G 

a G 

8 G 

9 G 
ONE, -650 DEG 
LOAD STEP = 1.10000E+ 
POINT ID. PLee 

1 G 

2 G 

3 G 

4 G 

a G 

6 G 

aq G 

8 G 

9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


01 


Tl 
1.045714E-02 
1.603536E-02 
2.064545E-02 
2.39Z2925n-02 
2.149930E-02 
1.376412E-02 
0.0 
1,397562E-02 
1.790413E-02 


00 


poe 

2.265061E-03 
3.432868E-03 
4.267682E-03 
4.908330E-03 
4.441098E-03 
2,0659768E=03 
0.0 

2-9350135-03 
3.707904E-03 


00 


Tl 
3.639812E-03 
5.500991E-03 
6.930173E-03 
7.986202E-03 
7s1962226-03 
4.527465E-03 
(ae) 
4.742900E-03 
6.020494E-03 


ais Pt 


T2 

- 706360E-06 
-443529E-02 
-151676E-02 
-856242E-02 
- 923469E-02 
-624844E-02 
a 

-041651E-02 
-6§5474E-02 


WwWwOoOrPNW Swe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


DT.S 4 


TZ 
-271444E-08 
- SL1606E-03 
-061085E-03 
-477666E-03 
-9314390n=03 
3.656422E-03 
0.0 
6.702396E-03 
6 .09505SE-03 


aow ~~ 


Doles. PL 


2. 
1.925396E-07 
PoLeosgse=Cz 
1.428554E-02 
DRESS Pap Mey La 
 OlS6a3b=02 
ao *JG600E-C5 
0.0 
1.055026E-02 
1.274652E-02 


ACEMENT 


T3 
4.576343E-01 
§.380820E-01 
5.348600E-01 
4.699962E-01 
3.548114E-01 
1. S96S17E=01 
0.0 
So. 1OLSZ6E-01 
4.922778E-01 


AC EM ENT 


eS 

2.0588S59E-01 
2.443911E-01 
2.43492Z1E-01 
2.142631E-01 
1 .62738Z2E-01 
9.127624E-02 
0.0 

2.3207 555 -UL 
2.242609E-01 


ACEMENT 


T3 
2.629915E-01 
3.11385SE-01 
3.O96961E=-01 
2. 'coleee ow 
2.06378S5E-01 
ELEN a onl 
0.0 
2.9548 79E-01 
2.853698E-01 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


yy 

4.766509E-03 
Toezesaze-o- 
9.157904E-03 
1.056546E-02 
9.505234E-03 
6.010159E-03 
0.0 

6.292920E-03 
7.951991E=-03 


21.8 P L 
T2 

3.340114E-07 
1.552789E-02 
nso? sl lE=02 
1.740362E-02 
1.325926E~-02 
2.3702 16E-03 
0.0 
Daa? 11 2Z9E-02 
1.664405E-02 


ACEMENT 
T3 
3.027604E-01 
3.5798S8E-01 
3.561286E-01 
3.130738E=-01 
2.368096E-01 
1.330876E-01 

0.0 
3.395711E-01 
3.278488E-01 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, -700 DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
eS) G 
6 G 
7 G 
8 G 
2 G 
TWO TENTHS, -700 DEG 
LOAD STEP = 3.0Q0000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 
THREE TENTHS, -700 DEG 
LOAD STEP = 4.00000E+ 
POINT ID. TYPE 
1 G 
4 G 
3 G 
4 G 
S G 
6 G 
7 G 
8 G 
9 G 
FOUR TENTHS, -700 DEG 
LOAD STEP = 5.00000E+ 
POINT ID. Pere 
1 G 
4 G 
a G 
4 G 
2 G 
6 G 
a G 
8 G 
E. G 


00 


pl 

§.763200E-03 
6. 7S1163E-03 
1.114091E-02 
1.286422E-02 
1. 1S661GE=-02 
7.335790E-03 
0.0 

7.S593188E-03 
9.669922E-03 


DIS PLA 


2 
4.925960E-07 
1.879021E-02 
2.258900E-02 
2.104018E-02 
1.600166E-02 
8.895412E-03 
0.0 
1.664109E-02 
2.011996E-02 


CEMENT 
13 
3.343300E-01 
3.94906SE-01 
3.927701E-01 
3-452227E-01 
2.609496E-01 
1.467414E-01 
0.0 
3.745001E-01 
3.615054E-01 


AUGUST 


V EGG 


Rl 
2.302869E-04 
-2.53556SE-01 
-1.906861E-01 
-1.459594E-01 
~8.374356E-02 
=leceeeoceaol 
0.0 
-1.863456E-01 
=1 -426033—5-G0] 

AUGUST 


VECTOR 


Rl 

2.711824E-04 
-2.629068E-01 
-1.976555E=-01 
-1.512S06E-01 
-8.630978E-02 
=] .4371S1E-01 
0.0 
-1.929048E-01 
-1.474956E-01 


AUGUST 8, 


VECTOR 


Rl 
4.817924E-06 
=l-1c7005E—O) 
-8.757121E-02 
-6.663544E-02 
-4.7540S2E-02 
-6.475849E-02 
0.0 
-8.845323E-02 
-6.882986E-02 
AUGUST 


V E Get oR 


Rl 
1.900381E-05 
-1.469153E-01 
-1.121602E-01 
-8 .600470E-02 
-5.606125E-02 
-8.171778E-02 

0.0 

-1.123066E-01 
-8.690979E-02 
AUGUST 


VEC TiGer 
Rl 
3.870000E-05 
-1.710727E-01 
-1.2975S9E-01 
-9.958604E-02 
-6.2119S6E-02 
=9.399265E-02 

0.0 
~1.290117E-01 
-9.954164E-02 

AUGUST 


VE Ca car 
Rl 
6.2771 72E-05 
-1.902498E-01 
-1.438354E-01 
-1.103240E-01 
~6.697334E-02 
-1.039196E-01 

0.0 
-1.422552E-01 
-1.095229E-01 


Page 24 


142 


8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 90 
R2 R3 
1.266972E=-01 1.726401E-06 
=2.116252E-0z2 2.070999E-02 
3.590800E-02 3.557147E-03 
1.558194E-01 -1.259702E-02 
1.351872E-01 -9.613357E-03 
3.457849E-01 -3.009397E-02 
0.0 0.0 
=5.8285895-02 2.709015E-02 
5.519642E-02 1.525667E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 101 
R2 R3 
1.397072E-01 3.672527E-06 
-2 .866358E-02 2.219687E-02 
3.717184E-02 3.826638E-03 
1.614031E-01 -1.352458E-02 
1.40115SE-01 -1.033230E-02 
3.576480E-01 -3.233017E-02 
0.0 0.0 
~6.007781E-02 2.901710E-02 
S.702669E-02 1.666651E-03 
2000 MSC/NASTRAN 2/ 9/99 PAGE 235 
SUBCASE 10 
R2 R3 
-2.525184E-03 <-5.530223E-07 
-1.325129E-02 4, 9910 211E-03 
1.621780E-02 8.673381E-04 
7.283894E-02 <-2.749S537E-03 
6.199282E-02 ~2.063137E-03 
1.680076E-01 ~7.028689E-03 
O20 0.0 
=2.681933E=<02 6. 369586E-03 
2.640041E-02 3.341507E-04 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 20 
R2 R3 
L.S91SS2E=02 -l 212241 E-06 
-1.650495E-02 F.1Z71IZE-03 
2.099739E-02 1.345463E-03 
9.314869E-02 -4.481496E~-03 
7.99015ZE-02 <-3.382360E-03 
2.116419E-01 -1.103048E-02 
0.0 0.0 
~3.624742E-02 1.007055E-02 
3237.7 L9E=O2 §.040659E-04 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 30 
R2 R3 
3.423945E-02 -1.736160E-06 
-1.89972S5E-02 1.004110E-02 
2.434702E-02 1.741089E-03 
1.07276SE-01 <S.946987E-03 
9.226983E-02 <-4.493036E-03 
2.419468E-01 -1.441884E-02 
0.0 0.0 
-4.139753E-02 1.315601E-02 
3.86885S5E-02 6.601054E-04 
8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 
SUBCASE 40 


R2 
§.172390E-02 
-2.104577E-02 
2.701442E-02 
1.184547E-01 
1.020S03E-01 
2.6S8767E-01 
0.0 
-4.542349E-02 
4.256003E-02 


R3 
-2.017988E-06 
1.211978E-02 
2.092228E-03 
-7.256964E-03 
~$.487738E-03 
~1.746098E-02 
0.0 
1.590522E-02 
8.098573E-04 


263 


264 


256 


2o7 
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FIVE TENTHS, -700 DEG 
LOAD STEP = 6.00000E+ 
POINT ID. LYPE 
i G 
2 G 
a G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 
SIX TENTHS, -700 DEG 
LOAD STEP = 7.00000E+ 
POINT ID. TYPE 
i G 
2 G 
2) G 
4 G 
i G 
6 G 
q G 
8 G 
S G 
SEVEN TENTHS, -700 DEG 
LOAD STEP = 8.00000E+ 
POINT ID. ye 04> 
1 G 
2 G 
eI G 
4 G 
5 G 
6 G 
x G 
8 G 
9 G 
EIGHT TENTHS, -700 DEG 
LOAD STEP = 9.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 
NINE TENTHS, -700 DEG 
LOAD STEP = 1.00000E+ 
POINT ID. TYEE 
1 G 
2 G 
3 G 
4 G 
S G 
6 G 
7 G 
8 G 
2 G 
ONE, -700 DEG 
LOAD STEP = 1.10000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
eS] G 


00 


ul 

-671730E-~03 
-014947E-02 
-295826E-02 
-497356E-02 
-345502E-02 
-o00708E-03 
-0 

[ei 2Izou—03 
-124420E-02 


RP DMDODrPrP re Oo 


00 


al 

7.814727E-03 
1.145133E-02 
1.465308E-02 
1.694296E-02 
Lese2elsoe=C2 
9.697S97E-03 
0.0 

9.960483E-03 
deed 21s —-02 


00 


Tl 
8.306158E-03 
1.2677S6E-02 
1.625182E-02 
1.880282E-02 
1.689206E-02 
1.077851E-02 
0.0 
1.103488E-02 
1.409677E-02 


00 


ipl 

9.055423E-03 
1.384214E-02 
P5177 2296=02 
2.0S7354E=-02 
1.848350E-02 
1.180988E-02 
0.0 

1.205476E-02 
1.541359E-02 


01 


pi 

9. 76922C0E=03 
1.495S0SE-02 
1.922716E-02 
2.226964E-02 
2.000920E-02 
1.279986E-02 
0.0 

1.302889E-02 
1.667362E-02 


01 


nou 

1.045259E-02 
1.602369E-02 
2 .062589E-02 
2.390194E-02 
2.147876E-02 
1.375448E-02 
0.0 

1.396378E-02 
1.78850SE-02 
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Deine oa CE MOE N T 


Te 
6.663198E-07 
-178320E-02 
-618473E-02 
-438202E-02 
-852334E-02 
-029S04E-02 
=O 
1 .9$274S51E-02 
2.331 Z91E=02 


OrrNNN 


13 
3.609518E-01 
4.2S9671E-01 
4.235984E-01 
3.722820E-01 
2.812843E-01 
Poodzoesa-01 
0.0 
4.039039E-01 
3.898427E-01 


DISPLACEMENT 


TZ 
-530476E-07 
-48773SE-02 
~954421E-02 
- 750635E-02 
-O88227E-02 
1.160574E-02 
0.0 
2-173333E=02 
2.629678E-02 


NNN N wo 


3 
3.8420S5E-01 
4.530406E-01 
4.504708E-01 
3.9$87S51E-01 
2.990253E-01 
1.682979E-01 
0.0 
4.295453E-01 
4.145550E-01 


DISPLACEMENT 


TZ 
1.051414E-06 
2.721564E-02 
3.271873E-02 
3.046059E-02 
2.311408E-02 
1.284698E-02 
0.0 
2.4055S56E-02 
2.9117Z21E-02 


13 
4.049923E-01 
4.771928E-01 
4.744440E-01 
4.169278E-01 
3.148647E-01 
1.772722E-01 
0.0 
4.524303E-01 
4.366112E-01 


Doi-s PLACE MEN TF 


T2 
1.260390E-06 
2.972698E-02 
3.574270E-02 
3.3276S7E-02 
2.524265E-02 
1.403183E-02 
0.0 
2.626674E-02 
3.180480E-02 


DIS PLA 


T2 
1.479162E-06 
3,21391975-02 
3.864066E-02 
3.597696E~-02 
2.728500E-02 
I. ol G959E-02 
0.0 
2 .838S03E-02 
3.438136E-02 


Dates Fob A 


2 
1.707074E-06 
3.444596E-02 
4.143089E-02 
3.857863E-02 
2 .92537SE-02 
1.626717E-02 
0.0 
3.042395E-02 
3.686310E-02 


we 

4.238803E-01 
4.990962E-01 
4.961848E-01 
4.360243E-01 
3.292393E-01 
1.854202E-01 
0.0 

A 7S31937E=01 
4.566228E-01 


GEM EN T 
12) 
4.412536E-01 
$.1920S2E-01 
5.161440E-01 
4.535598E-01 
3.424447E-01 
1.92908 4E-01 

0.0 
4.922644E-01 
4.750031E-01 


CEM En? 
13 
4.573854E-01 
5.378432E-01 
5.346427E-01 
4.698152E-01 
3.546913E-01 
1.998 553E=-01 

0.0 
§.099478E-01 
4.920462E-01 


AUGUST 


VLE Celgorr 


Rl 
9.055264E-05 
-2.062500E-01 
-1.556122E-01 
=1.193100E=01 
=1, L0seeee—O2 
-1.1240S2E-01 
0.0 
-1.533374E-01 
-1.178717E-01 
AUGUST 


VECTOR 


Rl 
1.215281E-04 
~2.201196E-01 
-1.6585S0E-01 
-1.271089E-01 
-7.472769E-02 
-1.198988E-01 
0.0 
-1.629684E-01 
-1.251128E-01 
AUGUST 


VEG Tecan 


Rl 
1.553407E-04 
-2.324249E-01 
-1.749684E-01 
-1.340382E-01 
-7.799006E-02 
-1.266613E-01 
0.0 
-1.715361E-01 
-1.315411E-01 
AUGUST 


v5 CT 00k 


Rl 
1.917187E-04 
-2.435244E-01 
-1.832088E-01 
-1.402983E-01 
-8.096941E-02 
-1.328585E-01 
0.0 
-1.792848E-01 
-1.373428E-01 
AUGUST 


VEC iyo on 
Rl 
2.304483E-04 
-2.536611E-01 
-1.907503E-01 
-1.460248E-01 
-8.372191E-02 
-1.386034E-01 

0.0 

=] .863793E=01 

-1.426441E-01 
AUGUST 


a i a 9 
Rl 
2.713567E-04 
-2.630080E-01 
-1.977171E-01 
-1.513141E-01 
-8.628764E-02 
-1.439768E-01 

0.0 
-1.929370E-01 
-1.475348E-01 
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8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.829553E-02 
~2.276448E-02 
2.923702E-02 
1.278334E-01 
1.102733E-01 
2.859476E-01 
0.0 
-4.877321E-02 
4.578548E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.400816E-02 
~2.424521E-02 
3.115966E-02 
1.359915E-01 
1.174400E-01 
a.0ss6655-01 
0.0 
-5.163884E-02 
4.856405E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.893824E-02 
-2.553841E-02 
3.285906E-02 
1.432563E-01 
1.238 338E=0) 
3.188950E-01 
0.0 
-5.414042E-02 
$.101442E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
T.l316l7E=01 
-2.6678S7E-02 
3.438424E-02 
1.498343E-01 
Pe27OdZ9e—uL 
3.329172E-01 
0.0 
-5.635576E-02 
5.321180E=-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.267474E-01 
-2.769068E-02 
3.576880E-02 
1.558649E-01 
1.349578E-01 
3.457533E-01 
0.0 
~5.833876E-02 
S.520720E=-02 


8, 2000 MSC/NASTRAN 


R2 
1.397562E-01 
-2.859366E-02 
3.703693E-02 
1.614474E-01 
1. 398937E=01 
3.576170E-01 
0.0 
~6.012860E-02 
$.703707E=-02 


PAGE 


SUBCASE 50 


R3 
-1.997819E-06 
1.403771E-02 
2.417943E-03 
-8.458664E-03 
-6.404080E-03 
-2.027159E-02 
0.0 
1.842737E-02 
9.551414E-04 
PAGE 


SUBCASE 60 


R3 
-1.636362E-06 
1.583379E-02 
2.725264E-03 
-9.S580340E-03 
-7.262552E-03 
=22291195E~02 
0.0 
2.077840E-02 
1.098214E-03 
PAGE 


SUBCASE 70 


R3 
-9.052860E-07 
li os2see—02 
3.019178E-03 
=1.06391 25-02 
-8 .O7S5697E-03 
-2.541991E-02 
0.0 
2.299364E-02 
1.240072E-03 
PAGE 


SUBCASE 80 


R3 
2.165516E-07 
1.914907E-02 
3.302948E-03 

~1.1646S9E-02 
-8.851946E-03 
-2.782079E-02 
0.0 
2.509700E-02 
1.381316E-03 
PAGE 


SUBCASE 90 


R3 

1.74544 9E-06 
2.069642E-02 
3.578828E-03 
~1.261104E-02 
-9.S97300E-03 
-3.013263E-02 

0.0 

2. (1 0S65E=02 
1.522318E=-03 
feos PAGE 
SUBCASE 101 


R3 
3.694297E-06 
2.218308E-02 
3.848434E-03 

-1.353868E-02 

-1.031623E-02 

-3.236881E-02 
0.0 
2-903292E-02 
1.663315E-03 


299 


260 


261 


262 


263 


264 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


J} 


| 


l 


0U 


ihe! 

2.278889E-03 
3.421840E-03 
4.248729E-03 
4.885691E-03 
4.421356E-03 
2. 799477E-03 
0.0 

2.922378E-03 
3.689295E-03 


Deis kr L A 


Tz 
-514779E-08 
-$24222E-03 
-077728E-03 
.$96183E-03 


OaQnown@y +! -) 


-3952867E-03 
-675777E-03 
a) 


-?11755E-03 


10558 6E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


TL 
3.635541E-03 
5.489817E-03 
6.911026E-03 
7.963289E-03 
7.176223E-03 
% S17 3796-03 
onc 
4.731364E-03 
6.001764E-03 


HMR OMWP Re Pe 


0) Wh SP IG Fah 


T2 


-928652E-07 
-188171E-02 
-430107E-02 
Sado oe 
.020891E-02 
.694787E-03 
so 

-055888E-02 
PY) Pa 4 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


Tl 
4.762192E-03 
7.211570E-03 
Te hey. r ea 10)e) 
1.054251E-02 
9.485135E-03 
6.000254E-03 
0.0 
6.240948E-03 
7.933160E-03 


Di 5.2 LA 


T2 


3.336256E-07 
1.553963E-02 
1.868851E-02 
1.742086E-02 
L.327937b Ue 
7.394236E-03 
0.0 

1.3779S8E-02 
1.665336E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


Tl 
5.7S8838E-03 
§.739793E-03 
1.112161E-02 
1.284118E-02 
1.1S4397E=02 
7.325988E-03 
0.0 
7.581549E-03 
9.651064E-03 


CE MsEeniee 


T3 
2.053510E-01 
2.438858E-01 
2.430362E-01 
2.138837 E-c1 
1.624941E-01 
9.119479E-02 
0.0 
2.315539E-01 
2.237683E-01 


C E Men nen 


Ts 
2.625679E-01 
3.109829E-01 
3.095311E=01 
2.722086E-01 
2.061811E-01 
1. 1Se8zese-01 
0.0 
2.950749E-01 
2.849790E-01 


CEMENT 


ake | 

3.02390S5E-01 
3.576353E-01 
3.558110E-01 
3.128080E-01 
2.366358E-01 
1.330333E=01 
Oo. 9 

3.392097E-01 
3.2750S9E-01 


DIS PUACEMENT 


T2 


4.929673E-07 
1.880155E-02 
2 .260396E-02 
2.105716E-02 
T..602151E=02 
8.914375E-03 
0.0 

1.664920E-02 
2.012909E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


nel 

6.667332E-03 
1.013803E-02 
1.293892E=02 
1.495047E-02 
1.343475E-02 
8.545963E-03 
0.0 

8.807647E-03 
1.122529E=02 


|B TS a foo ar. 


Te 
6.667552E-07 
2.179440E-02 
2.619950E-02 
2.439884E-02 
1.854301E-02 
i Cals96E-02 
0.0 
1.928247E-02 
2.332186E-02 
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ONE TENTH, -750 DEG 
LOAD STEP = 2.00000E+ 
POINT 10. Toes 
1 G 
2 G 
3 G 
| G 
S G 
6 G 
7 G 
8 G 
S) G 
TWO TENTHS, -750 DEG 
LOAD STEP = 3.00000E+ 
POINT ID. TYPE 
il G 
2 G 
3 G 
4 G 
=) G 
6 G 
7 G 
8 G 
9 G 
THREE TENTHS, -750 DEG 
LOAD STEP = 4.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
5 G 
6 G 
‘ G 
8 G 
=] G 
FOUR TENTHS, -750 DEG 
LOAD STEP = 5.00000E+ 
POINT ID. TYPE 
uu G 
2 G 
3 G 
4 G 
5 G 
6 G 
q G 
8 G 
9 G 
FIVE TENTHS, -750 DEG 
LOAD STEP = 6.00000E+ 
POINT ID. TYPE 
= G 
2 G 
a G 
4 G 
S G 
6 G 
a G 
8 G 
=) G 
SIX TENTHS, -750 DEG 
LOAD STEP = 7.00000E+ 
POINT ID. TYPE 
1 G 
7 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 


00 


a1 

7.51029SE=02 
1.143984E-02 
1.463368E-02 
1.691982E-02 
1.520162E-02 
9.687889E-03 
0.0 

9.948769E-03 
1.269318E-02 


Dito? LA 


ie 

8.535432E-07 
2.458843E-02 
2.955884E-02 
2. 752302E-02 
2.090179E-02 
1.162461E-02 
0.0 

2.174116E-02 
2. 630S559E-02 


i 
3.339937E=-01 
3.945860E-01 
3.924792E-01 
3.449802E-01 
2.607907E-01 
1.466924E-01 
0.0 
3.741712E-01 
3.611942E-01 


CEMENT 
aye) 
3.606394E-01 
4.256690E-01 
4.233277E-01 
3.720563E-01 
2.811359E-01 
1.582054E-01 

0.0 
4.035980E-01 
3.895$32E-01 


CEMENT 
T3 
3.839114E-01 
4.527597E-01 
4.502155E-01 
3.956623E-01 
2.9888S0E-01 
1.682551E-01 

0.0 
4.292569E-01 
4.142821E-01 


AUGUST 8, 


V ES 7 Oak 


Rl 
S$ .022590E-06 
=~) 128 969E-01 
-8.773575E-02 
-6.674550E-02 
-4.758956E-02 
=6. 526. 1GE—02 
0.0 
-8.854304E-02 
-6.892199E-02 
AUGUST 


V E.G 008 


Rl 
1.904706E-05 
-1.470677E-01 
=o l2zerl2E-or 
-8.609203E-02 
-5.606790E-02 
-8.213477E-02 
0.0 
=1.1236736=01 
-8.697741E-02 
AUGUST 


V2 °C 1 OeR 


Rl 
3.871292E=-05 
=1.712287E-01 
~1.298693E-01 
-9.967161E-02 
=6. 21 1otle—uz 
-9.436497E-02 
0.0 
-1.290717E-01 
-9.960410E-02 
AUGUST 


VECTOR 


Rl 
6.285802E-05 
-1.903806E-01 
~1.439218E-01 
-1.104028E-01 
-6.696087E-02 
~1.042631E-01 
0.0 
~1.423017E-01 
-1.095774E-01 
AUGUST 


V-E C TOUR 
Rl 
9.065596E~-05 
~2.063739E-01 
=1,9569225-01) 
-1.1938S4E-01 
-7.108321E-02 
=) i2ieo terol 

Lae 2) 
=). sJse0le on 
=2.179223E-01 
AUGUST 


VECTOR 
Rl 
1.216473E-04 
-2.202375E-01 
-1.65929SE-01 
-1.271814E-01 
-7.470931E-02 
-1.202038E-01 
0.0 
-1.630082E-01 
-1.251604E-01 
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2000 MSC/NASTRAN 2/ 9/99 


R2 
-2.471722E-03 
-1.315226E-02 

1.59727 35-02 


PAGE 


255 


SUBCASE 10 


R3 


-5.254731E-07 


4.985532E-03 
8.847227E-04 


8, 


8, 


7.289003E-02 
6.155096E-02 
1.679476E-01 
0.0 


-2.891976E-02 


2.640406E-02 


R2 
1.997 laZb-02 


-1.640856E-02 


2.078874E-02 
9.320334E-02 
71,9937 3906-02 
2.115945E-01 
O20 


-3.633249E-02 


3.372810E-02 


R2 


~2.760152E-03 

-2.047227E-03 

-7.066955E-03 
G2 
6.40524S5E-03 
3.320307E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 20 


R3 
=) 209e8s1E=06 
7.718326E-03 
1.364427E-03 
-4.493240E-03 
-3.366439E-03 
~1.10688SE-02 
0.0 
1.008638E-02 
$.012862E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 30 


R3 


3.42964 8E-02 
-1.890940E-02 
2.416150E-02 
1.073342E-01 
9.194758E~-02 
2.4190S0E-01 
0.0 
-4.147027E-02 
3.869867E-02 


-1.732318E-06 


1.003063E-02 
1.760658E-03 


-5.959769E-03 
-4.477109E-03 
-1.445733E-02 


0.0 
1.317162E-02 
6.571675E-04 


8, 


R2 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 


$.178022E-02 
=2. 0959550 —02 
2.683947E-02 
1.185075E-02 
1.017546E-01 
2.65838SE-01 
0.0 
-4.549327E-02 
4.257258E-02 


-2.011127E-06 


1.21083 7E=02 
2.112693E-03 


=4,210036b=05 
-§.4717S9E-03 
-1.749962E-02 


0.0 
1.592109E-02 
8.066396E-04 


8, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R2 
6.835092E-02 
-2.268221E-02 
2.907246E-02 
1.278846E-01 
1,099974E-01 
2.859115E-01 
0.0 
-4.883812E-02 
4.579775E-02 


R3 


-1.9887S7E-06 


1.402562E-02 
2.438790E-03 


~8.472070E-03 
-6.388091E-03 
-2.031028E-02 


0.0 
1.844318E-02 
9.518529E-04 


8, 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R2 
8.406237E-02 
-2.416618E-02 
3.100327E-02 
1.360411E-01 
1.171793E-01 
3.033518E-01 
0.0 
~5.169989E-02 
4.857596E-02 


R3 


-1.624960E-06 


1.582119E-02 
2.746398E-03 


-9.593976E-03 
-7.2465S0E=-03 
-2.295065E-02 


0.0 
2.079414E-02 
1.094887E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


252 


258 


Zoo 


260 


nastran_final_results_negative temps.txt 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 261 
SEVEN TENTHS, -750 DEG SUBCASE 70 
LOAD STEP = 8.00000E+00 
Semesue LACEMENT VECTOR 
POINT ID. TYPE Tl TZ T3 Rl R2 R3 
1 G 8.301694E-03 1.051968E-06 4.047126E-01 1.554748E-04 9.899118E-02 -8.914236E-07 
2 G 1.266602E-02 2.722661E-02 4.769254E-01 -2.325378E-01 -2.546217E-02 1.751914E-02 
3 G 1.623238E-02  3.273322E-02 4.742009E-01 -1.750391E-01 3.270940E-02 3.040532E-03 
4 G 1.877963E-02 3.047713E-02 4.167252E-01 -1.341081E-01 1.433044E-01 -1.065293E-02 
5 G 1.687166E-02 2.323346E-02 3.147309E-01 -7.797018E-02 1.23585S5E-01 -8.059684E-03 
6 G 1.076883E-02 1.256582E-02 1.772316E-01 -1.26952S5E-01 3.188616E-01 ~-2.545860E-02 
a; G 0.0 0.c 0.0 0.0 0.0 O20 
8 G 1.102313E-02 2.496329E-02 4.521559E-01 -1.71573SE-01 -5.419827E-02 2.300931E-02 
9 G 1.407779E-02 2.912589E-02 4.363515E-01 -1.315861E-01  5$.102593E-02 1.236729E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 262 
EIGHT TENTHS, -750 DEG SUBCASE 80 
LOAD STEP = 9.00000E+00 
Selesen i A.C-5ManeN TT VEC TIO R 
POINT ID. TYPE sil T2 T3 Rl R2 R3 
1 G 9.050928E-03 1.260999E-06  4.236126E-01 1.918669E-04 1.132133E-01 2.32975S5E-07 
2 G 1.3830S6E-02 2.97378S5E-02 4.988399E-01 -2.436330E-01 -2.660474E-02 1.913578E-02 
3 G 1.775281E-02 3.37S706E-02 4.959517E-01 <-1.832761E-01  3.424027E-02 3.324477E-03 
4 G 2.05S031E-02 3.329301E-02 4.35@8301E-01 -1.403659E-01 1.498809E-01 -1.166052E-02 
5 G 1.846305E-02 2.£26193E-02 3.291108E-01 -8.094852E-02 1.293949E-01 -8.835920E-03 
6 G 1.180021E-02 1.495063E-02 1.853812E-01 -1.331382E-01 3.328848E-01 -2.785947E-02 
7 G 0.0 oc 0.0 0.0 0.0 0.0 
8 G 1.204299E-02 2.627437E-02 4.729307E-01 -1.793202E-01 -5.641090E-02 2.511258E-02 
9 G 1.539457E-02 3.131338E-02  4.563740E-01 -1.373856E-01 §.322288E-02 1.377970E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 263 
NINE TENTHS, -750 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
DISeeLACEMENT VECTOR 
POINT ID. TYPE Tt T2 T3 Ri R2 R3 
1 G 9. 764709E-03 1.479826E-06 4.409959E-01 2.306101E-04 1.267978E-01 1.764522E-06 
Z G 1.494342E-02 3.224274E-02 5$.189583E-01 -2.537659E-01 -2.761899E-02 2.068287E-02 
| 3 G 1.920764E-02 3.865492E-02 5§.159195E-01 -1.908147E-01 3.562971E-02 3.600499E-03 
4 G 2.224636E-02 3.599329E-02 4.533726E-01 -1.460902E-01 1.559102E-01 -1.262507E-02 
5 G 1.998870E-02 2.730417E-02 3.423207E-01 -8.370031E-02 1.347285E-01 -9.581261E-03 
6 G 1.279019E~-02 1.828836E-02 1.928708E-01 -1.388733E-01  3.457217E-01 -3.017129E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.301708E-02 2.8392S7E-02 4.920112E-01 -1.864130E-01 -5.839154E-02 2.712116E-02 
9 G 1.665457E-02 3.438983E-02 4.74763S5E-01 -1.4268S50E-01 §.521788E-02 1.518979E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, -750 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DeesceheL AC EMeGNT VECTOR 
POINT ID. TYPE TT? T2 v2 Rl R2 R3 
| 1 G 1.044804E-02 1.797791E-06 4.57136S5E-01 2.715314E-04 1.398052E-01 3.71609SE~-06 
2 G 1.601293E-02 3.4455666E~-02 §.37604SE-01 -2.631093E-01 -2.852386E-02 2.216931E-~02 
3 G 2.060634E-02 4.254504E-02 $.344254E-01 -1.977790E-01 3.690212E-02 3.870222E-03 
4 G 2.387862E-02 3.659486E-02 4.696342E-01 -1.513777E-01 1.614915E-01 -1.355278E-02 
; 5 G 2.145821E-02 2.927283E-02 3.545712E-01 -8.626554E-02 1.396720E-01 -1.030018E-02 
} 6 G 1.374482E-02 1.€23591E-02 1.998189E-01 -1.442381E-01 3.575860E-01 -3.24074S5E-02 
) 7 G 0.0 O-¢ 0.0 0.0 0.0 0.0 
8 G 1.395194E-02 3.C43141E-02 $.097030E-01 -1.929693E-01 -6.017932E-02 2.904794E-02 
' 3 G 1.786S97E-02 3.637148E-02 4.91814SE-01 -1.475740E-01 5.704737E-02 1.659990E-03 
WRGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 8, 2000 MSC/NASTRAN 2/ 9/99 PAGE 255 
ONE TENTH, -800 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
Spesereny A CEMENT VECTOR 
' POINT ID. TYPE Tl T2 T3 Rl R2 R3 
1 G 2.274634E-03 7.6.2573E-08 2.048162E-01 §.148670E-06 -2.418904E-03 -5.467502E-07 
2 G 3.411162E-03 7.$35812E-03 2.433703E-01 -1.130074E-01 -1.304096E-02 4.980474E-03 
3 G 4.229523E-03 9.093167E-03 2.425659E-01 -8.780509E-02 1.572328E-02 9.02162S5E-04 
4 G 4.862542E-03 8.S14048E-03 2.134928E-01 -6.681153E-02 7.292970E-02 -2.769299E-03 
5 G 4.401190E-03 6.57394S5E-03 1.622443E-01 ~4.762139E-02 6.110731E-02 ~-2.031520E-03 
6 G 2.744701E-03 3.634980E-03 9.111045E-02 -6.575089E-02 1.678804E-01 -7.104478E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 2.910909E-03 6.720882E-03 2.310326E-01 -8.858611E-02 -2.902829E-02 6.421582E-03 
9 G 3.6707S6E-03 8.125199E-03 2.23278SE-01 -6.898540E-02 2.641367E-02  3.297512E-04 
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2 


a 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TWO TENTHS, 
LOAD STEP = 


POINT ID. 


WDAINMLWN YE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 


LOAD STEP = 


POINT PELE 


wDINDUWLWNPH 


-800 DEG 


3.00000E+00 


TYPE 


AAIADAAAAHAA 


-800 DEG 


13 
~6512710E-03 
-478656E-03 
- 891882E=-C3 
.940378E-03 
-196Z210E-05 
s2072306-03 
0.0 
4.719832E-03 
5.983042E-03 


2&2 IIH MW 


4. 00000E+00 


TYPE 


AaAInHAAAAHA 


Td 

- 787872E-03 
-200258E-03 
SLASSLLE=03 
-051955E-02 
-465025E-03 
- 990313E-03 
0 

-2293036-03 
s91S451E-03 


ANMOMUWUr OO Jb 


nastran_final_results_negative_temps.txt 


Eeieoer GA CE MENT 


T2 
1.934207E-07 
1.189354E-02 
1.431666E-02 
1.336497E-02 
1.022945E-02 
5.7139195E-03 
0.0 
1.056755E-02 
1.276604E-02 


Detgs sr LA 


T2 
-324121E-07 
woo. 276-02 
-870384E-02 
- /43813E-02 
- 329952E-02 
-413279E-03 
~0 
-378794E-02 
-666275E-02 


PROS RP RP RPP Ww 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


WwDAINDUWSL WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


wDAtAWSL Whr 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wDiInMnsawnNre 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 


LOAD STEP = 


POINT ID. 


wwDiInmeawWwNPr 


-800 DEG 


5.00000E+00 


TYPE 


-800 DEG 


AANQAADAADAGA 


Te 
$.754476E-03 
8.728424E-03 
1.110232E-02 
1.281814E-02 
1.152377E-02 
7.3161 52E=03 
0.0 
7.569914E-03 
9.632209E-03 


6.00000E+00 


TYPE 


-800 DEG 


AAAAAAAA C 


tig 

6. 662933E-03 
1.012660E-02 
1.291957E-02 
1.492737E-02 
1.341448E-02 
8.536191E-03 
0.0 

So 3sae7 1c -O3 
1.120639E-02 


7.00000E+00 


ives 


AANANADAAAAHAAN 


T 
7.505862E-03 
1.142835E-02 
1.461429E-02 
1.689668E-02 
1.518128E-02 
9.678156E-03 
0.0 
9.9370S7E-03 
1.267424E-02 


~800 DEG 


8. 00000E+00 


pis § 


ANAAAADAAANH'V 


9 


Ti 
8.297229E-03 
1.265448E-02 
1.621294E-02 
1.875645E-02 
1.685126E-02 
1.075912E-02 
0.0 
1.101138E-02 
1.405881E-02 


DIS PLA 


1374 

A 93339 76-07 
1-681293E-02 
2.261896E-02 
2.107418E-02 
1.604141E-02 
8. 933356E-03 
0.0 

1.665734E-02 
2.013826E-02 


T3 
2.621442E-01 
3. 105802ZE=-01 
3.091659E-01 
2.719041E-01 
2.059836E-01 
1.157658E-01 
0.0 
2.946618E-01 
2.845880E~-01 


C EM Ener 


T3 
3.020204E-01 
3.0172030E=01 
3. 9049Z1E=01 
3.125418E-01 
2.364619E-01 
1.329790E-01 
0.0 
3.388481E-01 
3.271635E-01 


C Em Gane. 


T3 
3.336573E-01 
3-94aGo5E—-UL 
3.921882E-01 
3.447376E-01 
2.606317E-01 
1.466433E-01 
0.0 
3.738421E-01 
3.608828E-01 


Divo FP LAC EM Exe 


re 

6.671924E-07 
2.180564E-02 
2.621432E-02 
2.441568E-02 
12 856271=-02 
1.033289E=C02 
0.0 

1.92904SE-02 
2.333084E-02 


DIS PLA 


ve 

8.540407E-07 
2.459954E-02 
2.991350E-02 
2.753972E-02 
2.092133E-02 
1.164350E-02 
0.0 

2-174902E-02 
2.631442E-02 


Bere) ua A 


Ly 

1 .082523E-06 
2.123 161E-02 
3.274774E-02 
3.049370E-02 
2.315287E-02 
1.288467E-02 
0.0 

2.407103E-02 
2.9134959E=02 


AUGUST 


VY E GCarioek 


1. 


=e 
=. 
~8. 
=e 
=8. 

La) 


~-l. 


-8, 


Rl 
912171E-05 
472196E-01 
iZse2lE=01 
6179S51E-02 
607485E-02 
255049E-02 
0 
124280E-01 
704510E-02 

AUGUST 


V EGat oR 


3 
=e 
=e 
=$. 
=-6 
S26 

QO. 


ole 


-S, 


Rl 


-865983E-05 


T13745E=01 
299724E-01 
975559E-02 


-21070S5SE-02 


473679E-02 
0 

291268E-01 
966506E-02 


AUGUST 


VE Ge ok 


6. 
et 
ae 
=. 
-6. 
= 

0. 
@1. 
=i. 


Rl 
29447S5E-05 
905118E-01 
440090E-01 
104818E-01 
694853E-02 
046058E-01 
0 
423485E-01 
09$6321E~01 

AUGUST 


V EJCear Orn 


Be Rl 
3.603269E-01 9.075963E-05 
4.253710E-01 -=2.064979E-01 
4.230569E-01 -1.557726E-01 
3.718307E-01 -1.194609E-61 
2.809876E-01 <-7.106721E-02 
1.581599E-01 ~-1.130483E-01 
0.0 On 
4.032920E-01 -1.534230E-01 
3.892636E-01 -1.179731E-01 

AUGUST 
CEMENT V E Ge) 0 R 

T3 R1 
3.836171E-01 1.217668E-04 
4.524786E-01 ~-2.203556E-01 
4.499601E-01 -1.660050E-01 
3.954495E-01 -1.272539E-01 
2.987447E-01 <-7.469101E-02 
1.682123E-01 -1.205083E-01 
0.0 0.0 
4.289684E-01 <-1.630481E-01 
4.140091E-01 -1.252080E-01 

AUGUST 
CabeM Ew Niel VECTOR 

T3 Rl 
4.04432S9E-01 1.556092E-04 
4.766580E-01 -2.326508E-01 
4.739S577E-01 -1.751101E-01 
4.165226E-01 -1.341780E-01 
3.14S970E-01 -7.795038E-02 
1.771908E-01 -1.272433E-01 
0.0 0.0 
4.518813E-01 -1.716110E-01 
4.360918E-01 -1.316311E-01 
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R2 
9.904426E-02 


-2.538610E-02 


3.299991E-02 
1.433523E-01 
1.233374E-01 
3.188281E-01 
0.0 


~5.425603E-02 


5§.103730E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 20 
R2 R3 
1.602782E-02 -1.207310E-06 
=] .631265E-02 7.709634E-03 
2.058046E-02 1.383380E-03 
9.325738E-02 -4.504980E-03 
7.917393E-02 -3.350S5S60E-03 
2.115466E-01 -1.110723E-02 
0.0 0.0 
-3.641743E-02 1.010225E-02 
3.373874E-02 4.985234E-04 
8, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 30 
R2 R3 
3.435354E-02 -1.729629E-06 
-1.882023E-02 1.002029E-02 
2.397 409E-02 1.780409E-03 
1.073887E-01 <-5.972430E-03 
9.162544E-02 <-4.461190E-03 
2.418630E-01 ~-1.449586E-02 
0.0 0.0 
-4.154494E-02 1.318742E-02 
3.870997E-02 6.541596E-04 
8, 2000 MSC/NASTRAN 2/ 3/99 
SUBCASE 40 
R2 R3 
5.183679E-02 -2.004261E-06 
-2.087378E-02 1.209702E-02 
2.666487E-02 2.153135 Z2E=05 
Le 16 S601E-01 <7 28311 7b-0s 
1.014593E-01 ~-5.455812E-03 
2-657999E=01) =] 7538275 -02 
0.0 0.0 
=-4.556281E-02 1.593696E-02 
4.258485E-02 * 8.034436E-04 
8, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 5S0 
R2 R3 
6.840651E-02 -1.979684E-06 
2.260019E-02 1.401358E-02 
2-e20ellE=02 2.459622E-03 
1.279355E-01 -8.485480E-03 
1.097217E-01 -6.372127E=-03 
2.858752E-01 -2.034896E-02 
0.0 0.0 
~4.890289E-02 1.845899E-02 
4.$80985E-02 9.48579SE-04 
8, 2000 MSC/NASTRAN 2/ 93/99 
SUBCASE 60 
R2 R3 
8.411674E-02 -1.613542E-06 
-2.408736E-02 1.580864E-02 
3.084708E-02 2.76/918E-02 
1.360905E-01 <-9.607619E-03 
1.169189E-01 <-7.230572E-03 
3.03517 0E-01. =222909345-02 
0.0 0.0 
-~5.176082E-02 2.080989E-02 
4.858772E-02 1.091574E-03 
8, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 70 


R3 
-8.775427E-07 
1. 7S0619E-02 
3.061874E-03 
-1.066674E-02 
-8.043693E-03 
-2.549729E-02 
0.0 
2.302498E-02 
1.233398E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


2a 


258 


Zag 


260 


261 


a 


oe —_ — =~ Fa - 


nastran_final_results negative temps.txt 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


WO WMHAWNSLWN Pe 


-800 DEG 
9.00000E+ 


Tere 


AAHKDAAAAA 


00 


Ti 
-046434E-03 
.381897E-02 
. 173333E=02 
-O52707E=02 
- 844260E-02 
.179052E-02 
a} 
s20elelE=02 
Foo 7 o95E—-U2 


RPrOrPrYNH FH WO 


Delesor Lb AC EME N T 


T2 
1.261610E-06 
2.974874E-02 
3.577146E-02 
3.330946E-02 
2-928122E-02 
1.406945E-02 
0.0 
2.628202E-02 
3.182197E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


T3 
4.233448E-01 
4.985836E-01 
4.957186E-01 
4.356359E-01 
3.269825E-0] 
1.853421E-01 
0.0 
4.726678E-01 
4.561252E-01 


Eee elon GC cae NT 


Te 
-480491E-06 
-215354E=02 
- 866920E-02 
- 600964E-02 
- 1323356E-02 
-520714E-02 
-O 
2.840013E-02 
3.439832E-02 


OP NW WW eR 


Deiese es eon 


uy 

1.708509E-06 
3.44673 7E-02 
4.145921E-02 
3.861111E-02 
2.029192E v2 
1. 630466E-02 
0.0 

3.043889E-02 
3.687988E-02 


Deis F LA 


T2 
7.627559E-08 
7.548475E-03 
9.109799E-03 
8. SazZe19e-02 
6.595381E-03 
3.714354E-03 
0.0 
6.730330E-03 
8.126861E-03 


Potpo © LA 


TZ 

Tos 0iZsb-07 
1.190541E-02 
1.433231E-02 
1.338263E-02 
1.025004E-02 
5.733081E-03 
0.0 

1.05762 8E-02 
L.277S90E-02 


bis Pu aA 


TZ 
3.374733E-07 
1.55625S5E-02 
1.871882E-02 
1.745538E-02 
1.331971E-02 
7.432348E-03 
0.0 
1.379632E-02 


NINE TENTHS, -800 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TYPE Ti 
1 G 9.760186E-03 
2 G 1.493179E-02 
3 G Loo teeiZe 02 
4 G 2.222309E-02 
= G 1. 996819E=-02 
6 G 1.2780S51E-02 
1 G 0.0 
8 G 1.30052 7E-02 
=) G 1.663552E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
ONE, -800 DEG 
LOAD STEP = 1.10000E+01 
FOINT ID. TYPE ee 
1 G 1.044349E-02 
2 G 1.60003 6E-02 
s G 2.058678E-02 
4 G 2.38050 1E=02 
5 G 2.14376SE-02 
6 G l.Jg?o0n8e—-02 
‘ls G 0.0 
8 G 1.394010E-02 
9 G 1.784690E-02 
ONE TENTH, -850 DEG 
LOAD STEP = 2.00000E+00 
POINT ID. TYPE TH 
1 G 2.270442E-03 
2 G 3.400191E-03 
) G 4.210559E-03 
4 G 4.839766E-03 
5 G 4.381250£-03 
6 G 2.1339 71ZE-03 
qu G 0.0 
8 G 2.899497E-03 
2 G 3.652162E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
TWO TENTHS, -850 DEG 
LOAD STEP = 3.00000E+00 
POINT ID. TYPE Tl 
| G 3.627000E-03 
Z G §.467513E-03 
3 G 6.872741£-03 
4 G 7.917467E-03 
5 G 7.136182E-03 
6 G 4.49704 7E-03 
7 G 0.0 
8 G 4.70830SE-03 
3 G 5.964329E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
THREE TENTHS, -850 DEG 
LOAD STEP = 4.00000E+00 
POINT ID. TYPE Ti 
al G 4. 753550E-03 
2 G 7.189105E-03 
3 G 9.100223E-03 
4 G 1.049651E-02 
3 G 9.444899E-03 
6 G 2. 980s00E oo 
7 G 0.0 
8 G 6.2177S7E-03 
9 G 7.895600E-03 


1.667230E-02 


To 
4.407383E-01 
§.187113E-01 
5.156949E-01 
4.531855E-01 
3.421967E-01 
1, SZe331E-01 
0.0 
4.917579E-01 
4.745239E-01 


CEMENT 


T3 
4.56887SE-01 
$.373657E-01 
5.342081E-01 
4.694531E-01 
3.544510E-01 
1.997824E-01 
0.0 
5.094581E-01 
4.915828E-01 


CoE ME NT 


73 
2.042809E-01 
2.42863 7E-01 
2.422077E-01 
2.131094E-01 
1.619977E-01 
9.102726E-02 
0.0 
2. 209119E=01 
2.c<e2185le-U1 


Cs ME NT 


T3 
2.617203E-01 
3.101772E-01 
3.088004E-01 
2. 719994n=01 
2.0578SSE=01 
1.US7025E=01 
0.0 
2.94248S5E-01 
2.841969E-01 


Cf Moana 
BS) 
3.016502E-01 
3. 969290E-01 
3.091 C97E=on 
3.122745E-01 
2.3628 73e-001 
1.32S245E-01 

0.0 
3.384867E-01 
3.268225E-01 


AUGUST 


VE €7170°K 


Rl 

1.92015SE-04 
-2.437416E-01 
-1.833436E-01 
-1.404334E-01 
-8.092768E-02 
-1.334176E-01 

0.0 
-1.793SS57E-01 
-1.374284E-01 


AUGUST 


VY -2rG7 0-8 


Rl 
2.307722E-04 
~2.938706E~-01 
-1.908792E-01 
~1.461558E-01 
-8.36787SE-02 
=1.391428E=01 
0.0 
-1.864468E-01 
1.42 teogen0L 

AUGUST 


VECTOR 


Rl 

2.717064E-04 
-2.632107E-01 
-1.978409E-01 
-1.514413E-01 
-8.624348E-02 
-1.444991E-01 
0.0 

-1.93001 6E-01 
=1.476133E=01 


V EC T O§R 


Rl 
5.174657E-06 
Sl.lolocoe=On 
-8.796486E-02 
-6.690789E-02 
-4.766401E-02 
-6.624407E-02 
0.0 
=8.867331E-02 
-6.907176E-02 
AUGUST 


VEC? oF 


Rl 
1,91 70S3E-05 
-1.47370SE-01 
-1.124922E-01 
-8.626711E-02 
-5.608220E-02 
-8 .296502E-02 
0.0 
-1.124885£-01 
-8.711286E-02 
AUGUST 


VECTOR 
Rl 
3.910S5S57E-05 
-1.714908E-01 
-1.300438E-01 
-9.983449E-02 
-6.210179E-02 
-9.510867E-02 
0.0 
-1.291674E-01 
~9.972121E-02 
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8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.132651E-01 
-2.653106E-02 
3.409643E-02 
1.499274E-01 
1.291571E-01 
3.3286522E-01 
0.0 
-5.646595E-02 
S.323386E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.268482E-01 
-2.754742E-02 
3.54907SE-02 
1.559554E-01 
1.344994E-01 
3.456899E-01 
0.0 
-5.84442S5E-02 
5.522846E-02 


8, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.398544E-01 
-2.845417E-02 
3.676742E-02 
1.61S3S6e—01 
1.39450S5E-01 
3. 5975548E=01 
0.0 
-6.022996E-02 
§.70S75S7E-02 


R2 
=2.365638E-03 
-1.294472E-02 

1.548423E-02 
7.297698E-02 
6.066730E-02 
1.678160E-01 
0.0 
=2.912490E-02 
2.641450E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.608459E-02 
=). 621 710E—oz2 
2.037250E-02 
§.331074E=02 
7.881123E-02 
2.114981E-01 
0.0 
-3.650242E-02 
3.378923E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 

3.441067E-02 
=19672591E-02 
2.3 161 75E—-U2 
1.074404E-01 
9.130295E-02 
2.418211E-01 
0.0 
-4.162553£-02 
3.872508E~-02 


SUBCASE 80 


R3 
-494212E-07 
-912251E-02 
. 34599SE-03 
-167446E-02 
-819915E-03 
-2.789815E-02 

0.0 
2.512818E-02 
1.374636E-03 


it 
orWwrnNs 


SUBCASE 90 


R3 

- 783620E-06 
-066934E-02 
-622160E—03 
2600 L0b = Oe 
=9.569242E-03 
-3.020995E-02 
0.0 

2. 713667E-02 
1.515650E-03 


1 
ee 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
J. 7S 79Z1E=06 
2.215558E-02 
3.892002E-03 
-1.356688E-02 
-1.028414E-02 
-3.244608E-02 
0.0 
2.906337E-02 
1.656674E-03 


SUBCASE 10 


R3 

-5.453617E-07 
4.9753 66E-03 
9.189713E-04 
=2.719592E-03 
=2 .015815E-03 
-7.142470E-03 
0.0 
6.437106E-03 
3.278067E-04 


PAGE 


SUBCASE 20 


R3 
-1.202626E-06 
7.701037E-03 
1.402337E-03 
-4.516703E-03 
-3.334720E-03 
-1.114562E-02 
0.0 
1.011820E-02 
4.957663E-04 


PAGE 


SUBCASE 30 


R3 
~1.717992E-06 
1.001012E-02 
1.800718E-03 
-5.984700E-03 
-4.445244E-03 
-1.453455£-02 
0.0 
1.320374E-02 
6.509271E-04 


262 


263 


264 


256 


coe 


a 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


worsnMnsaWNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TIVE TENTHS, 
LOAD STEP = 


POINT ID. 


Wot AUDA WNYH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 


LOAD STEP = 7.00000E+00 

POINT ID. TYPE gu 
a G 7.501429E-03 
2 G 1.141686E-02 
3 G 1.459490E-02 
4 G 1.687354E-02 
S G 1 .516093E-02 
6 G 9.668398E-03 
7 G 0.0 
8 G 9.925348E-03 
=) G 1 3265530E-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

SEVEN TENTHS, -850 DEG 

ZOAD STEP = 8.00000E+00 

POINT ID. TYPE ta 

ak G §.292765E-03 
2 G 1.264294E-02 
3 G 1.619351E-02 
4 G Tee i Ssecu-Ue 
S) G 1. 683086E-02 
6 G 12074 939E=02 
7 G 0.0 
8 G 1.099964E-02 
9 G 1.403983E-02 


-850 DEG 
5.00000E+ 


TYPE 


AnANHHNAAAN 


-850 DEG 
6.00000E+ 


TYPE 


AANAAAAAA 


00 


sap 
- 7§0115E-03 
-717060E-03 
-108304E-02 
-279S10E-02 
-1S03S7E-02 
-306284E-03 


0 
-558282E-03 
-613358E-03 


wIOnrP rr OW 


00 


Td 
-658534E-03 
JUlE sig Oe 
-290023E-02 
-490428E-02 
- 339420E-02 
8.526389E-03 
0.0 
8.784299E-03 
1.118749E-02 


es 


~850 DEG 


nastran_final_results_negative_temps.txt 


Deigoeeei A C EM EN 7 


ay 

4.937203E-07 
1.882435E-02 
2.253402E-02 
2.21909125E-02 
Pe eUSL Sse —-02 
8.9S2356E-03 
0.0 

1.66¢6553E-02 
2.014747E-02 


DISPLA 


1 

-9° 5 325E—07 
-181691E-02 
- 62291 9E-02 
-4432S7E-02 
-858244E-02 
-035184E-02 
aL, 

- 929847E-02 
.333986E-02 


Nr OrRP RP NNN MH 


DIS PLA 


Tz 
8.545401E-07 
2.461068E-02 
2.958820E-02 
2.75564 SE-02 
2.094090E-02 
1.166240E-02 
0.0 
2.175690E-02 
2.632328E-02 


TS 
3.333206E-01 
3.939449E-01 
3.918971E-01 
3.444951E-01 
2.604726E-01 
1.465940E-01 
0.0 
3.1391 30E-O1 
3.60S712E-01 


C Eee eene., 


13 
3.600144E-01 
4.250728E-01 
4.227861E-01 
3.7160S0E-01 
2.808391E-01 
1.98 1L1l43E-01 
0.0 
4.0298S9E-01 
3.889739E-01 


CEMENT 


3 
3.833228E-01 
4.$2197SE-01 
4.497046E-01 
3.952366E-01 
2.986044E-01 
1.681693E-01 
0.0 
4.286798E-01 
4.137360E-01 


DISPLACEMENT 


T2 
-053080E-06 
- 724863E-02 
-246230E-02 
-051031E-02 
~ 3L7230E-02 
-290353E-02 
-0 
2.407880E-02 
2.914333E-02 


OrRPNWWN He 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Z<IGHT TENTHS, 


~OAD STEP = 


POINT ID. 
Bf 


WoOwWInU SW NH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
zOAD STEP = 


POINT ID. 


UD InN hLWNPH 


-850 DEG 


9.00000E+00 


TYPE 


AAAANnAAMA 


-850 DEG 


Tl 
9.041940E-03 
1.380739E-02 
1. 77138SE-02 
2.05038SE-02 
1.842214E-02 
1.178081E-02 
0.0 
1.201943E-02 
1.5356S54E-02 


Oe oe sb A 


1.00000E+01 


TZ 
1.262223E-06 
2.97S966E-02 
oo? S009b-O2 
3.332594E-02 
2.530053E-02 
1.408828E-02 
0.0 
2. 628968E-02 
3.1830S9E-02 


TYPE 


AANAAANMAAA 


Tl 

- 755664E-03 
-492017E~-02 
-916861E-02 
-219982E-02 
. 994768E-02 
1.277081E-02 
0.0 

1.299347E-02 
1.661647E-02 


rPNYrPR wo 


Petes or LK 


173 
1.481158E-06 
3.216437E-02 
3.868351E-02 
3.602602E-02 
2.734256E-02 
1.522S94E-02 
0.0 
2.840770E-02 
3.440684E-02 


T3 
4.041531E-01 
4.763904E-01 
4.737146E-01 
4.163200E-01 
3.144631E-01 
1.771500E-01 
0.0 
4.516068E-01 
4.358320E-01 


CEMENT 


0g 

4.230770E-01 
4.983272E-01 
4.9548SSE-01 
4.354417E-01 
3.288537E-01 
1.853030E-01 
0.0 

4.724047E-01 
4.$58763E-01 


CE MEN T 


T3 
4.404806E-01 
5.184644E-01 
$.154703E-01 
4.529983E-01 
3.420726E-01 
1.927954E-01 
0.0 
4.915046E-01 
4.742842E-01 


AUGUST 


VE < TaG7k 


Rl 

6.303169E-05 
-1.906433E-01 
-1.44096SE-01 
-1.105609E-01 
-6. 69363 4E-02 
-1.049479E-01 
0.0 
-1.423956E-01 
=] .0S6865E-01 


AUGUST 


VEC POR 


Rl 
9.086364E-05 
-2.066221E-01 
=1.S550552E-01 
-1.19536SE-01 
cfs Nej=plche) a a)74 
=1  13s6SLE-01 

0.0 

~1.534661E-01 
= Le0Zson-O1 
AUGUST 


VE ¢ i508 


Rl 
1.218867E-04 
-2.204738E-01 
-1.660804E-01 
-1.27326S5E-01 
-7.467280E-02 
-1.208123E-01 

0.0 

-1.630881E-01 
=l 2925516 -Ol 
AUGUST 


VECTOR 


Rl 
1.557440E-04 
-2.327639E-01 
-1.751812E-01 
-1.342480E-01 
-7.793064E-02 
-1.275337E-01 
0.0 
-1.716487E-01 
-1.316762E-01 
AUGUST 


V EC 10 8 


Rl 
1.92164S5E-04 
-2.438504E-01 
-1.834113E-01 
-1.40S5011E-01 
-8.090691E-02 
-1.336966E-01 

0.0 

=1. 79391s5-01 
~1.374713E-01 
AUGUST 


VY EC 740 8 


Rl 

2.309346E-04 
-2.5397SSE-01 
=] .909455E=01 
-1.462213E-01 
-8.36572SE-02 
=1. 394120608 

0.0 
-1.864807E-01 
~1.427669E-01 


Page 30 


148 


ue 


7, 


R2 
S.189360E-02 


-2.078827E-02 


2 .649054E-02 
1.186124E-01 
1.011644E-01 
2.657615 -01 
0.0 


-4.563219E-02 


4.259691E-02 


R2 
6.846229E-02 


=2.29l042o-U2 


2.874400E-02 
1. Z7aeese=O] 
1.094464E-01 
2.8S58386E-01 
0.0 


-4.896751E-02 


4.582176E-02 


R2 
8.417130E-02 
-2.40087SE-02 
3.069106E-02 
LsS61397E=-01 
1.166S87E-01 
3.032821E-01 
0.0 
-$.182164E-02 
4.859934E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.909748E-02 
-2.531020E-02 
3.2410S7E-02 
1.434000E-01 
1.230895E-01 
3.187944E-01 
0.0 
-5.431368E-02 
$.10485S5E-02 


R2 
1. 133170E-01 
-2.645754E-02 
3.3959272E=02 
1.499738E-01 
1.289194E-01 
So .ge01 ook OL 
0.0 
-5.652091E-02 
5.324472E-02 


7, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.268988E-01 
-2.747S98E-02 
3 -535190E=-02 
1.56000SE-01 
1.34270SE-01 
3.456579E-01 
0.0 
-5.849687E-02 
§.52389S5SE-02 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 


-1.997364E-06 
1.208571E-02 
2.-135355S3E-03 

-7.296201E-03 

-5.439894E-03 

-1.757691E-02 


0.0 


1.595284E-02 
8 .002642E-04 


7, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R3 


-1.970S99E=-06 
1.400158E-02 
2.480438E-03 

-8.498894E-03 

-6.356189E-03 

-2.038764E-02 


0.0 


1.847482E-02 


PAGE 


PAGE 


9.453209E-04 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 60 


R3 


-1.602109E-06 


1.579612E-02 
2.788624E-03 


-9.621264E-03 
-7.214619E-03 
-2.302803E-02 


0.0 
2.08 2565E-02 
1.088273E-03 


PAGE 


SUBCASE 70 


R3 


-8.636430E-07 


1.749328E-02 
3.083204E-03 


-1.0680S5SE-02 
-8.027723E-03 
-2.553598E-02 


0.0 
2.304066E-02 
1.230079E-03 


7, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


SUBCASE 80 


R3 
2.65888 8E-07 
1.910928E-02 
3.367502E-03 


-1.168840E~-02 
~8 .803930E-03 
-2.793683E-02 


0.0 
2.514378E-02 
leet loves O5 


PAGE 


SUBCASE 90 


R3 
1.802742E-06 
2.065585E-02 
3.643811E-03 


pln rase iso le Ps 
~9.549242E-03 
-3.024861E-02 


0.0 
2.715218E-02 
1.512332E-03 


258 


255 


260 


261 


262 


263 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, -850 DEG 


LOAD STEP = 


POINT ID. 
1 


Wowdtnwns wh 


1. 10000E+01 


sey 


AANA G Ow 


Tl 
1.043894E-02 
1.898870E-02 
2.056723E-02 
2. S6IZ0CE=ve 
2.141709E-02 
1.372S4SE=02 
0.0 
1.392827E-02 
1.782782E-02 


nastran_final_results negative _temps.txt 


Diasec EB MEN T 


te 
1.709229E-06 
3.447810E-02 
4.157341E-02 
3.662739E-02 
2.93. L0SE~02 
1.632342E-02 


4638E-02 


0.0 
3.05 
3.688830E~-02 


Tt 
4.566384E-01 
$.371268E-01 
§.339906E-01 
4.692720E-01l 
3. o42306E-01 
1.9974S9E-01 
0.0 
§.092T31E-61 
4.913510E-01 


AUGUST 


VEC To58 


Rl 

2.718861 8E-04 
-2.633121E=-01 
-1.979031E=-01 
=L-oloesee—on 
-8.622146E-02 
= ,44d 7. 9995=01 

0.0 
-1.930341E-01 
-1.47652S5E-01 


Page 31 


149 


7, 


R2 
1 32903GE-O1 


-2.838461E-02 


3.663283E-02 
1.615795E-01 
1.392292E=-01 
3.37$23S5E-01 
0.0 


-6.0280S4E-02 


9. 706 769E=-02 


2000 MSC/NASTRAN 2/ 9/99 


R3 


SUBCASE 101 


3.789774E-06 
2.214186E-02 
3.913772E-03 
-1.3S8099E-02 
-1.026813E-02 
-3.248471E-02 


PAGE 


0.0 
2.907880E-02 
1.653368E-03 


264 


1 
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LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


nastran_final_results_positve _temp.txt 


DISPLACEMENT 


a2 

-401508E-08 
. 349566E-03 
-846126E-03 
-234358E-03 
-243060E=-03 
J.a9L190GE-03 
0.0 

6.582240E-03 
7.959296E-03 


O.@ @ ~J ~J 


Dots PF LA 


12 
1.900756E-07 
Leto Le eGe=02 
1.407835E-02 
1.309270E-02 
9.907982E-03 
§$.411784E-03 
0.0 
1.043558E-02 
1.261670E-02 


T3 
2.133318E-01 
2.514677E-01 
2.499020E-01 
2-196153E=01 
1.661580E-01 
9.238727E-02 
0.0 
2.393183E-01 
2-s11130E-01 


Ge 6M Bone, 


as 

2.688976E-01 
3.170216E-01 
3.150148E-01 
2.767770E-01 
2.091379E-01 
1.167564E-01 
0.0 

3.012488E-01 
2.908130E-01 


DISPLACEMENT 


TZ 

- 296S06E-07 
-937338E-02 
- 846821E-02 
- 716879E-02 
- 29822S5E-02 
7.111489E-03 
0.0 

1 3659298 -02 
1.651759E-02 


ee 


is 

3.079243E-01 
3.629159E-01 
3.606077E-01 
3.168018E-01 
2.392366E-01 
1.338336E-01 
0.0 

3.446157E-01 
Se S261 618 =O! 


Dols © LA C Eee en Tt 


Te 
4.875732E-07 
1.863601E-02 
2.238498E-02 
2.080704E-02 
1.572718E-02 
8.631983E-03 
0.0 
1.653108E-02 
1.999619E-02 


ae 

a- 2902612 —01 
3.993870E-01 
3.968402E-01 
3.486135E-01 
2.631682E=-01 
1.474169E-01 
0.0 

3.790943E-01 
3-656S10E=01 


DISPLACEMENT 


12 
6.604511E-07 
2.16302S5E-02 
2.598237E-02 
2.415056E-02 
1.825094E-02 
1.9003195E-02 
0.0 
1.916613E-02 
Z27sL9L06E—02 


DIs PLA 


aie 

8.463200E-07 
2.442559E-02 
2.934340E-02 
2.0216395-02 
2.061162E-02 
1.134300E-02 
0.0 

2.162636E-02 
2.617656E-02 


ONE TENTH, ZERO DEG 
LOAD STEP = 2.00000E+00 
POINT ID. TYPE Ti 
1 G 2.341992ZE-03 
2 G 3.587988E-03 
3 G 4.534828E-03 
s G 5.228249E-03 
5 G 4.716984E-03 
6 G 2.90S966E-03 
7 G 0.0 
8 G 3.094946E-03 
2 G 3.969544E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
TWO TENTHS, ZERO DEG 
LOAD STEP = 3.00000E+00 
POINT ID. TYPE Tl 
r G 3.699800E-03 
2 G 5 .657619E-03 
3 G 7.199376E-03 
3 G 8.308156E-03 
5 G 7.475621E-03 
6 G 4.664267E-03 
7 G 0.0 
8 G 4.905153E-03 
=) G 6.283277E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
THREE TENTHS, ZERO DEG 
LOAD STEP = 4.00000E+00 
POINT ID. ye 435 rol 
1 G 4.827071E-03 
2 G 7.381059E-03 
3 G 9.427924E-03 
4 G 1.088789E-02 
5 G 9.785834E-03 
6 G 6.145012E-03 
ui G 0.0 
8 G 6.415361E-03 
9 G 8.215570E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FOUR TENTHS, ZERO DEG 
LOAD STEP = 5.00000E+00 
POINT ID. YEE eual 
1 G §.824279E-03 
2 G 8.910754E-03 
3 G 1.141145E-02 
4 G 1.318708E-02 
=) G 1.184594E-02 
6 G 7.46976SE-03 
7 G 0.0 
8 G 7.756472E-03 
9 G 9.934303E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FIVE TENTHS, ZERO DEG 
LOAD STEP = 6.00000E+00 
POINT ID. ate Tl 
1 G 6.733309E-03 
2 G 1.030995E-02 
3 G 1.322947E-02 
4 G 1.529706E-02 
S G 223737 92b-02 
6 G 8.689254E-03 
7 G 0.0 
8 G 8. 983096E-03 
9 G 1. 15091GE<02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SIX TENTHS, ZERO DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TYPE a1 
1 G T.5067 71-03 
2 G 1.161256E-02 
3 G 1.492490E-02 
4 G 1.726710E=02 
2 G 1.5S0565E-02 
6 G 9.830929E-03 
a G 0.0 
8 G 1.012471E-02 
9 G 1.29776SE-02 


ce 

3.653156E-01 
4.301342E-01 
4.273852E-01 
3.754366E-01 
2.833554E-01 
1.588780E-01 
0.0 

4.081779E-01 
3.938858E-01 


CE ME Na 


T3 
3.883161E-01 
4.569698E-01 
4.540426E-01 
3.988505E-01 
3.009839E-01 
1.688890E-01 
0.0 
§.330793E-01 
4.183674E-01 


V EG To R 


Rl 
4.767032E-06 
-1.103176E-01 
-8.563810E-02 
-6.538023E-02 
-4.700415E-02 
-5.754874E-02 
0.0 
-8.740198E-02 
-6.769782E-02 
AUGUST 


VECTOR 


Rl 
1.839473E-05 
~1.449520E-01 
-1.108159E-01 
-8.485006E-02 
-5.601881E-02 
-7.577603E-02 
0.0 
=l-1 oles OL 
-8.601391E-02 
AUGUST 


VECTOR 


Rl 
3.776644E-05 
-1.692394E-01 
-1.285687E-01 
-9.846851E-02 
-6.223028E-02 
-8.868869E-02 
0.0 
-1.283657E-01 
-9,873720E-02 
AUGUST 


V E°G]t-O° R 


Rl 
6.160066E-05 
-1.88451S5E-01 
-1.426764E-01 
-1.092386E-01 
-6.716432E-02 
-9.904365E-02 
0.0 
-1.416347E-01 
-1.087726E-01 
AUGUST 


V Eero. R 


Rl 
8.914154E-05 
-2.045407E-01 
-1.545321E-01 
-1.182674E-01 
-7.133682E-02 
-1.078429E-01 
0.0 
-1.527627E-01 
-1.171724E-01 
AUGUST 


VE Cato es 


Rl 
1.198958E-04 
-2.184867E-01 
-1.648382E-01 
-1.261049E-01 
-7.499430E-02 
-1.155808E-01 
0.0 
-1.624303E-01 
-1.244550E-01 
AUGUST 
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150 


R2 
=3.194503E-03 
-1.476692E=-02 

1.971927E=-02 
7.20S5004E-02 
6.834459E-02 
1.687762E-01 
0.0 
-2.736874E-02 
2.627526E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.517781E-02 
-1.793619E-02 
2.398902E-02 
9.233310E-02 
8.507415E-02 
2.122634E-01 
0.0 
-3.500446E-02 
3.350478E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

3.3478S4E-02 

=2.0s20020—02 
2.704221E-02 
1.06485S5E-01 
9.684050E-02 
2.424940E-01 
0.0 

=4', 0251526 -02 
3.847246E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.096036E-02 
-2.228624E-02 
2.949344E-02 
1.1768S58E-01 
1.062277E-01 
2.663847E-01 
0.0 
-4.442729E-02 
4.236004E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.754070E-02 
-2.394332E-02 
3.156491E-02 
1.270934E-01 
1.141674E-01 
2.864297E-01 
0.0 
-4.784866E-02 
4.559385E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.326672E-02 
-2.537364E-02 
3.336866E-02 
1.352782E-01 
Te2t Tole =01 
3.038500E-01 
0.0 
-5.077100E-02 
4.838090E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 10 


R3 
-5.698712E-07 
5.080811E-03 
6.239635E-04 
-2.608204E-03 
-2.289620E-03 
-6.500938E-03 
0.0 
6.174818E-03 
3.668207E-04 


SUBCASE 20 


R3 
-1.255206E-06 
7.857751E-03 
1.075015E-03 
-4.319508E-03 
-3.609077E-03 
-1.049676E-02 
0.0 
9.848427E-03 
5.465528E-04 


SUBCASE 30 


R3 
-1.804291E-06 
1.019281E-02 
1.458444E-03 
-5.772921E-03 
-4.719901E-03 
-1.388027E-02 
0.0 
1.293319E-02 
7.060374E-04 


SUBCASE 40 


R3 

=2.1.. sos 00 
1.228464E-02 
1.803628E-03 
-7.074701E+03 
-5.714348E-03 
=1.692065E-02 
0.0 
1.568392E-02 
8.S67687E-04 


SUBCASE 50 


R3 
-2.123406E-06 
1.421139E-02 
2.124286E-03 
-8.271642E-03 
-6.630572E-03 
-1.973036E-02 
0.0 
1.820671E-02 
1.002825E-03 


SUBCASE 60 


R3 

-1.794408E-06 
1.601396E-02 
2.427868E-03 
-9.389993E-03 
-7.488977E-03 
S202 50 Cece —Oe 
0.0 
2.055860E-02 
1.146241E-03 
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a0 
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259 


260 
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} 


| 


L 


| ae 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, ZERO DEG 
LOAD STEP = 8.00000E+ 
POINT ID. ree 
ul G 
2 G 
3 G 
4 G 
) G 
6 G 
iu G 
8 G 
9 G 
EIGHT TENTHS, ZERO DEG 
LOAD STEP = 9.00000E+ 
POINT ID. TYPE 
ul G 
2 G 
3 G 
4 G 
5 G 
6 G 
7 G 
8 G 
9 G 
NINE TENTHS, ZERO DEG 
LOAD STEP = 1.00000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
S G 
6 G 
7 G 
8 G 
9 G 
ONE, ZERO DEG 
LOAD STEP = 1.10000E+ 
POINT ID. TYPE 
1 G 
2 G 
3 G 
4 G 
S G 
6 G 
7 G 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, 50 DEG 
LOAD STEP = 2.00000E+ 
POINT ID. TYPE 

al G 

Z G 

3 G 

4 G 

) G 

6 G 

U G 

8 G 

9 G 
TWO TENTHS, SO DEG 
LOAD STEP = 3.00000E+ 

POINT ID. TYPE 

1 G 

2 G 

2 G 

4 G 

) G 

6 G 

u G 

8 G 

9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


00 


pal 

8.368637E-03 
1.283945E-02 
1.652423E-02 
1.912758E-02 
Ll -717GETE=02 
1.091176E-02 
0.0 

Le LisesSE=02 
1.4362 785-02 


00 


pul 

9.118314E-03 
1.400462E-02 
1.804524E-02 
2.089888E-02 
1 s876926E-02 
1 .toas1ZE=-02 
0.0 

1.222 985E-02 
1.568006E-02 


01 


a1 

9.832514E-03 
1.511807E-02 
1.950064E-02 
2. 299955E-02 
2.029S65E-02 
1.2933 14E-02 
0.0 

1.319436E-02 
1.694051E-02 


01 


ae! 

1..051625E-02 
1.618723E-02 
2.089988E~02 
2.422840E-02 
2.176594E-02 
1.38878SE-02 
O20 

1.412965E-02 
1.815236E-02 


00 


Tl 
2.344982E-03 
3.600940E-03 
4.550870E-03 
5.245470E-03 
4.730938E-03 
2vetelere—us 
0.0 
3.10S60SE-03 
3.987649E-03 


00 


Tl 
3.703974E=-03 
S.669242E-03 
7.218304E-03 
8.330S98E-03 
7.494790E-03 
4.673128E-03 
0.0 
4.916652E-03 
6.302.266-00 


nastran_final_results_positve_temp. 


DISPLACEMENT 


ee 

1.04387SE-06 
2.706S03E-02 
ae Zabss7 E02 
3.023202E-02 
2.284497E-02 
1.258460E-02 
0.0 

2.394984E-02 
2.89984 3E-02 


DISPLA 


pyr 

1.252067E-06 
2.957748E-02 
3.5544 73E-02 
3.304930E-02 
2.497493E-02 
1.376981E-02 
0.0 

2.616216E-02 
3.168732E-02 


a3 

4.089008E-01 
4.809326E-01 
4.778447E-01 
4.197606E-01 
3.167335E-01 
1.778352E-01 
0.0 

4.562658E-01 
4.402396E-01 


CEM EON 1 


73 
4.276222E-01 
5.026800E-01 
4.994448E-01 
4.387399E-01 
3.310342E-01 
1.859604E-01 
0.0 
4.768688E-01 
4.60099SE-01 


Dis PLAC EM EN fT 


TZ 
1.470081E-06 
3.198354E-02 
3.844401E-02 
3.5) 9092E-O2 
2.701854E-02 
1.490792E-02 
0.0 
2.828150E-02 
3.426507E-02 


T3 
4.448548E-01 
5.226576E-01 
5.192854E-01 
4.56176S5E-01 
3.441771E-01 
1.934295E-01 
0.0 
4.958042E-01 
4.783516E-01 


Dt Sebel aC EM EN T 


nz 

1.6972S54E-06 
3.4298S7E-02 
4.123551E-02 
3.835374E-02 
2.898846E-02 
1.600S86E-02 
0.0 

3.032140E-02 
3.674791E-02 


T3 
4.608655E-01 
5.411828E-01 
5.376822E-01 
4.723471E-01 
3. 20s 090n—-01 
2.003604E-01 
0.0 
§.133712E-01 
4.952843E-01 


Cules fF LF AC EME N T 


TZ 
7.372912E-08 
7.3292 70E-03 
8. 8203S55E-03 
8.210093E-03 
BS. 2.6L 50E-03 
See TL LSsE-O03 
0.0 
6.570819E-03 
7.948643E-03 


tele FG A 


syd 

1.89574SE-07 
1.170201E-02 
1.40628SE-02 
1.307564E-02 
9.887892E-03 
Seo et ooE-Os 
0.0 

1.042766E-02 
1.260809E-02 


a3 

2.138460E-01 
2.518731E-01 
PRP arae i FIO BL 
2.198898E-01 
1. 663262E-01 
9.242661E-02 
0.0 

269 S6SE=01 
2.315908E-01 


GC EME NY 


T3 
2.693188E-01 
3, 1741S1E-01 
3, 153686E=01 
2.770733E-01 
2.093277E-01 
1.168124E-01 
0.0 
3.016593E-01 
2.912040E-01 


VE €¢ 720.8 


Rl 
1.53499SE-04 
-2.308S585E-01 
-1.740040E-01 
-1.330689E-01 
-7.827S81E-02 
-1.225415E-01 
020 
-1.710261E-01 
-1.309180E-01 
AUGUST 


VECTOR 


Rl 
1.89679SE-04 
-2.420164E-01 
-1.822887E-01 
~1.393600E-01 
-8.126815E-02 
-1.289042E-01 
0.0 
=1.788021E-901 
-1.367493E-01 
AUGUST 


VECTOR 


Rl 
2.28220SE-04 
-2.5220S0E-01 
-1.898682E-01 
-1.451146E-01 
-8.402963E-02 
-1.347904E-01 
0.0 
-1.859184E-01 
-1.420764E-01 
AUGUST 


VECTOR 


Rl 

2.689482E-04 
~2.615984E-01 
~1.968684E-01 
-1.50429SE-01 
-8.660164E-02 
-1.40286S5E-01 

0.0 
-1.924952E-01 
-1.469900E-01 


AUGUST 


VEC ro R 


Rl 
4.721140E-06 
-1.095916E-01 
-8.485451E-02 
-6.494360E-02 
-4.676238E-02 
-5.688357E-02 
0.0 
-6.6978S3E-02 
-6.738293E-02 
AUGUST 


VECTOR 


Rl 
1.6339 65E=05 
-1.447326E-01 
-1.106389E-01 
-8.474120E-02 
-5.600226E-02 
-7.332460E-02 
eee 
-1.11479SE-01 
-8.593208E-02 
AUGUST 
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txt 


R2 
9.821242E-02 
~2.662448E-02 
3.497084E-02 
1.425671E-01 
1.273323E-01 
3.193446E-01 
0.0 
-3.331921E-02 
S.083937E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.124524E-01 
=2.)izezGe-02 
3.641428E-02 
1.491668E-01 
1.329847E-01 
3.333558E-01 
0.0 
-$.557397E-02 
5.304433E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.260549E-01 
-2.870859E-02 
3.772863E-02 
1. S521 7ZE-01 
1.381845E-01 
3.461829E-01 
0.0 
=5. 19909sE Uz 
5.504677E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.390801E-01 
-2.958344E-02 
3.893548E-02 
1.608177E-01 
1.430123E-01 
3.580391E-01 
0.0 
-5.941056E-02 
5.68831 7E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
-3 .269909E=-03 
-1.478822E-02 
1.994637E-02 
7.192380E-02 
6.877638E-02 
1.687386E-01 
0.0 
-2.729649E-02 
2.630314E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.512457E-02 
-1.803124E-02 
2.419892E-02 
9.22607 oe-o2 
8.545002E~-02 
2-122953E-01 
0.0 

-3.492519E-02 
3.349661E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 70 


R3 
-1.097446E-06 
1.771732E-02 
2.718891E-03 
-1.044636E-02 
=§.5021075-03 
-2.487816E-02 
0.0 
2.277482E-02 
1.288188E-03 


SUBCASE 80 


R3 
-1.11580SE-08 
1.933831E-02 
3.000361E~-03 
-1.145202E-02 
-9.078379E-03 
-2.727912E-02 
0.0 
2.487925E-02 
1.429357E-03 


SUBCASE 90 


R3 
1.480952E-06 
2. O88898E-02 
3.274368E-03 

-1.241510E-02 

-9.823789E-03 

~2.959114E=-02 
0.0 
2.688901E-02 
1.570176E-03 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.391936E-06 
2.237843E-02 
3.542423E-03 

-1.334169E-02 

-1.054280E-02 

-3.182759E-02 
0.0 
2.881701E-02 
1.710918E-03 


SUBCASE 10 


R3 
-5.707928E-07 
5.089241E-03 
6.103521E-04 
-2.587451E-03 
-2.306383E-03 
-6.452031E-03 
0.0 
6.163362E-03 
3.687229E-04 


SUBCASE 20 


R3 
-1.259003E-06 
7.868384E-03 
1.056592E-03 
-4.306667E-03 
-3.625840E-03 
-1.045714E-02 
0.0 
9,834217E-03 
S.492606E-04 


PAGE 


PAGE 


PAGE 


262 


263 


264 


256 


2a) 


258 


1 


1 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


wMWrwtnauf&WNPe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT LO: 
T 


WwODwA AM AWN 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


wD nHAMaAWNE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


WOH AMLWNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 


LOAD STEP = 


POINT ID. 


WODdIHMAWNH 


SO DEG 


4.00000E+00 


TYPE 


AAADAAARAAHADA 


SO DEG 


rs 

4.831350E-03 
7.392572E-03 
9.447088E-03 
1.091069E-02 
9.80SS22E-03 
6.154139E-03 
0.0 

6.426958E-03 
8.234454E-03 


5.00000E+00 


TYPE 


AAAAAAAAA 


50 DEG 


zak 

5.828626E-03 
8. 922231E-03 
1.143075E-02 
1 -sZ21Q07E=02 
1.186S91E-02 
7.4790Z7E-03 
0.0 

7.7 66135E=03 
9.993219E-03 


6.00000E+00 


aYPE 


AARAAHAADDA 


50 DEG 


Tl 

6. 737697E-03 
1,032147E~-02 
1.324883E-02 
1.532014E-02 
1 oT a802ZE=-02 
8.698S544E-03 
0.0 

8.994799E-03 
121 92613E-02 


7.00000E+00 


TYEE 


AAADAADAAADH 


$0 DEG 


tT 

7.581194E-03 
J. L624a12E-02 
1.494432E-02 
1.729024E-02 
1 .$5260SE-02 
9.840242E-03 
0.0 

1.01364SE-02 
1.299663E-02 


8. 00000E+00 


Tee 


AAADAAHRAAA 


oe! 

8.373094E-03 
1.28S104E-02 
1.654369E-02 
1.915076E-02 
1.71971SE-02 
1.092109E-02 
0.0 

dei 2disze-02 
1.438179E-02 


nastran_final_results_positve temp.txt 


OILS PLAC EMEN T 


TZ 
felas0SE=07 
s2a02106-02 
-845342E-02 
e?le2lse-02 
e27 Gc OeE—O2 
-092744E-03 
-0 
~ 365156E-02 
- 6S0901E-02 


PRPOIRPRPRrPRPW 


r3 

3.082924E-01 
3.632641E-01 
3.609227E-01 
3.170648E-01 
2.39407IE-01 
1.338844E-01 
0.0 

3.4497S3E-01 
3.329572E-01 


DISPLACEMENT 


ae 

4 S872697E-07 
1.862514E-02 
2.237059E~-02 
2.079063E-02 
1.S70777E-02 
8.61328SE-03 
0.0 

1.652346E-02 
1.998766E-02 


io 

3.393608E—01 
3.9970S7E=-01 
3.971294E=-01 
3.48854SE-01 
2.0sae00R—01 
1.474639E-01 
0.0 

3.794217E-01 
J. CGLOLUE=01 


DiS)? tL AC EME ones 


TZ 
-600227E-07 
-161949E-02 
-596812E-02 
-413426E-02 
- 823166E~02 
-001327E-02 
-9 
- 91S5860E-02 
.318262E-02 


NF OR RPNNN DH 


=o 

3.656266E-01 
4.304310E-01 
4.276547E-01 
3.756612E-01 
2.835026E-01 
1.989219E-07 
0.0 

4.084826E-01 
3.941741E-01 


DISPLACEMENT 


Te 
8.458436E-07 
2.441492E-02 
2. 932926E-02 
2.726018E-02 
2.0592 46E~-02 
1.132434E-02 
0.0 
2.161890E-02 
2.616820E-02 


DIS PLA 


T2 
1.043343E-06 
2.705444E-02 
3.290533E-02 
3.021589E-02 
2.282590E-02 
1.256595E-02 
0.0 
2.394246E-02 
2.899014E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


LOAD STEP = 


POINT ID. 


wwMwItInAUuUbAWNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


$0 DEG 


9.00000E+00 


TYPE 


aA 


AAAAAAN 


aL 

9.122801E-03 
1.401626E-02 
I.806474E-02 
2.0922Z11E=02 
1.878951E-02 
1.195247E-02 
0.0 

1.2231 65E-02 
1.569910E-02 


Dis FLA 


12 
1.251481E-06 
2.956696E-02 
3. s9507SE-02 
3.303325E-02 
2.49559SE-02 
137 otee=O2 
0.0 
2.615484E-02 
3.167911E-02 


T3 
3.886092E-01 
4.572498E-01 
4.542971E-01 
3.990625E-01 
3.911233E=01 
1.689306E-01 
0.0 
4.338627E-01 
4.186393E-01 


CEM EN 


3 
4.091794E-01 
4.811992E-01 
4.780871E-01 
4.19962SE-01 
3.168666E-01 
1.778749E-01 
0.0 
4.$65393E-01 
4.404984E-01 


CEM ENT 


T3 
4.278890E-O01 
5.029356E-01 
4.996772E-01 
4.38933SE-01 
3.31 1620E-01 
1.85998SE-01 
0.0 
4.771309E-01 
4.603474E-O01 


VE Cor 0-8 


Rl 
3. 769924E=05 
-1.690759E-01 
-1.2649512E-01 
=-9 S37 7)92-02 
-6.22344S5E-02 
-8.829744E-02 
0.0 
-1.283043E-01 
-9.867344E-02 
AUGUST 


VECTOR 


Rl 
6.15166SE-05 
=]. S8S159E-01] 
-1.42S875E-01 
-1.091593E-01 
=6. 0a 7ote=O?2 
-9,.868883E-02 
0.0 
-1.415879E-01 
-1.087179E-01 
AUGUST 


VEG fo 8 


RI 
8.904380E-05 
~2.044148E-01 
=i. s4meere—O1 
=lvielsccn—ol 
=7  Loavs0ce=Oe 
=1.075122E-01 
0.0 
-1.527206E-01 
-1.171221E-01 
AUGUST 


VEC 70% 


Rl 
1.197820E-04 
~2.183680E-01 
-1.647644E-01 
-1.260330E-01 
-7.$901353E-02 
-1.152686E-01 
0.0 
-1.623916E-01 
-1.244080E-01 
AUGUST 


VEC TOR 


Rl 
1.333799E-04 
~2.30745S5E-01 
=1.7592476-01 
-1.329996E-01 
-7.829646E-02 
=1.222487E=01 

0.0 

=], 709919E-01 
-1.30873SE-01 
AUGUST 


VE ee Ome 


RI 
1.895368E-04 
-2.419081E-01 
-1.822229E=01 
-1.392932E-01 
-8.128972E-02 
=), 250ls1e—00 
0.0 
-1.787678E-01 
~1.367071E-01 
AUGUST 


Page 3 


12 


4, 


4, 


4, 


4, 


R2 
3.342521E-02 


-2.042136E-02 


2.7233 73E-02 
1.064240E-01 
9.717071E-02 
2.425276E-01 
0.0 


-4.0216S1E-02 


3.84594S5E-02 


R2 
S.090738E-02 


=2.231991b=O02 


2.967170E-02 
T -176283E~01 
1.065288E-01 
2.664182E-01 
0.0 


-4.435632E-02 


4.234533E-02 


R2 
6.748820E-02 


-2.402863E-02 


3.173229E-02 
1.270386E~-01 
1.144477E-01 
2.864622E-01 
0.90 


-4.7782S0E-02 


4.587959E-02 


R2 
8.321504E-02 


~2.545530E-02 


3. IS274SE-02 
l.eoe2o0 6-0) 
1.213794E-01 
3.038815E~-01 
0.0 


-S.0 7 Gedgsn—-02 


4.836719E-02 


R2 
9.816170E-02 


~2.670303E-02 


3.5122S8E-02 
1.425166E-01 
De27ocsge-OL 
3.193755E-01 
0.0 


5. a20021E=02 


$.082625E-02 


SUBCASE 30 


R3 
-1.809064E-06 
1.020441E-02 
1.438638E-03 
-5.7S59921E-03 
-4.736444E-03 
=1.384126E-02 
0.0 
1.291812E~-02 
7.091786E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 
-2.119924E-06 
1.22968 7E-02 
T.783026E-03 
=7.06l554e-03 
-5.730771E-03 
-1.688193E-02 
0.0 
1.566841E-02 
8.60154SE-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R3 

=Z.locdece-UG 
1.42241S5E-02 
2.103293E-03 
~8.258222E-03 
-6.6469S50E-03 
~1.969164E-02 
0.0 

1.8191 1GE-02 
1.006277E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R3 
-1.80S600E-06 
1.602713E~-02 
2.406591E-03 
=97376374E-03 
—}] -o0see TE -US 
=2.233161E~02 
0.0 
2.05430SE-02 
1.149724E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 70 


R3 
-1.111037E-06 
1.773081E-02 
2.697402E-03 
=1 .0A3259E=-02 
=S. cl SA ane =O3 
-2.483946E-02 
0.0 
2.275931E-02 
1.291679E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 80 


4, 


R2 
1.124028E-01 


=2.780411E=02 


3.656007E-02 
1.491181E-01 
1.332253E~-01 
3.333861E-01 
0.0 


~§.SSl7q7h-ue 


§.303178E~02 


R3 

=2. 72da01E-08 
to soZ2052-02 
2.978708E-03 
~1.143814E-02 
-9.094697E-03 
~2.724044E-02 
0.0 

2.48637 9E-02 
1.432841E-03 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


259° 


260 


261 


262 


263 


264 


nastran_final_results_positve temp.txt 


NINE TENTHS, $0 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
Detpo EF LA Cue Mee NT VECTOR 


POINT ID. TYPE T TZ T3 Rl R2 R3 

l G 9.837030E=03 1.469442E-06 4.451116E-01 2.280643E-04 1.260063E-01 1.462256E-06 

zZ G 1.512974E-02 3.197308E-02 9.229038E-01 -2.521006E-01 -2.878208E-02 2 .090293E-02 

3 G 1.952018E-02 3.843015E-02 5.19509SE-01 -1.8980S5S5E-01 3.786932E-02 3.252583E-03 

4 G 2.261883E-02 3.573494E-02 4.563631E-01 -1.450498E-01 1.551700E-01 -1.240113E-02 

3 G 2.03160SE-02 2.699964E-02 3.44300SE-01 -8.405184E-02 1.384161E-01 -9.840101E-03 

6 G 1.294250E-02 1.488931E-02 1.934664E-01 -1.345158E-01 3.462127E+01 -2.955249E-02 

7 G 0.0 0.0 0.0 0.0 0.0 0.0 

3 G 1. 32062TE-02 2.827425E-02 4.960567E-01 <-1.858857E-01 -5.753719E-02 2.687362E-02 

2 G 1.695959E-02 3.425693E-02 4.785904E-01 -1.420361E-01 §$.503477E-02 1.573644E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 265 
ONE, SO DEG SUBCASE 101 


LOAD STEP = 1.10000E+01 
Peis PLACEMENT VE C7. © R 


POINT ID. TYPE Tt te 13 Rl R2 R3 

G 1.05207 9E=-02 1. 696563E-06 4.611138E-01 2.687792E-04 1.390327E=01 3.370562E-06 
2 G 1.619893E-02 3.428819E-02 5.414210E-01 -2.614976E-01 -2.965485E-02 2.239256E-02 
= G 2.091945E-02 4.122172E-02 5.378991E-01 -1.968081E-01 3.907171E-02 3.520532E-03 
4 G 2.425172E=02 3.833784E-02 4.725277E-01 -1.50366SE-01 1.607720E-01 -1.33276SE-02 
5 G 2.178640E-02 2.896964E-02 3.564894E-01 -8.662429E-02 1.432360E-01 -1.055911E=-02 
6 G 1 SSeS 7 255-02 1.598726E-02 2.003961E-01 -1.400209E-01 3.580684E-01 -3.178896E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.414151E-02 3.031421E-02 5.136153E-01 -1.924639E-01 -5.935894E-02 2.880169E-02 
9 G 1.817147E-02 3.673984E-02 4.955153E-01 -1.469513E-01 S.687167E-02 1.714366E-03 


| ONE TENTH, 100 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DISPLACEMENT VE Co reGek 


POINT ID. TLE T2 12 12 R1 R2 R3 ‘ 
a G 2.346308E-03 7.315836E-08 2.143476E-01 4.636918E-06 -3.391188E-03 -5.70S064E-07 
2 G 3.616564E-03 7. 299535E-03 2.521480E-01 <-1.080737E-01 <-1.467426E-02 5.099681E-03 
3 G 4.562809E-03 8.778S15E-03 2.503752E-01 -8.314878E-02 2.013658E-02 6.022101E-04 
4 G § 22902 5E-03 8.174803E-03 2.200199E-01 -6.401072E-02 7T.1707S1E=02 -2.551846E-03 
S G 4.737286E-03 6.186046E-03 1.663934E-01 -4.622937E-02 6.917207E-02 -2.323524E-03 
6 G 2.913811E-03 3.347543E-03 9.241429E-02 -5.60182SE-02 1.685808E-01 -6.386887E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G Jel 21 26E-05 6.554442E-03 2.402304E-01 -8.605577E-02 -2.727074E-02 6.156646E-03 
5 G 4.005122E-03 7.935530E-03 2.320633E-01 -6.673310E-02 2.638878E-02 3.697436E-04 
_ LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 260 
TWO TENTHS, 100 DEG SUBCASE 20 


LOAD STEP = 3.00000E+00 
Dis PLAC FE een Tt VEC TOR 


POINT ID. TYPE pel T2 ee | Rl R2 R3 
1 G 3.708173E=-03 1.840091E-07 2.697348E-01 1.788180E-05 1.507292E-02 <-1.255223E-06 
2 G 5.680357E-03 1.169128E-02 Selbielsge-Ol =-1.446105E-01 =1.81425eE=02 7.878458E-03 
= G 7.237460E-03 1.404849E-02 3.157307E*01 -1.105667E-01 2.442227E-02 1.036704E-03 
4 G 8.353421E-03 1.305899E-02 Zes¢areee-o1 =a. 4661350E-02 9.220309E=-02 -4.295149E-03 
= G 7.$14353E-03 9.868060E-03 2.095197E-01 -5.599876E-02 8.582520E-02 <-3.642480E-03 
6 G 4.682269E-03 §.374234E-03 1.168698E-01 -7.488492E-02 2.123306E-01 -1.041886E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.928184E-03 1.041977E-02 3.020646E-01 -1.114390E-01 -3.482983E-02 9.818718E-03 
9 G 6.320811E-03 1. 25991 1E=02 2.915854E-01 -8.587228E-02 3.347580E-02 5.524671E-04 
, LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 261 
THREE TENTHS, 100 DEG SUBCASE 30 


)} LOAD STEP = 4.00000E+00 
Dols Ff Lb A.C EME NT) Vv £ CC F.0°R 


: POINT ID. TYPE Ti T2 T3 Rl R2 R3 
2h G 4.935729E-03 3.483844E-07 3.086623E-01 3.497380E-05  3.337522E-02 -2.329401E-06 
’ 2 G 7.404882E-03 1.534977E-02 3.636039E-01 -1.688070E-01 -2.045884E-02 1.021138E-02 
3 G 9.466154E-03 1.843808E-02 3.612303E-01 -1.282386E-01  2.735849E-02 1.42696S5E-03 
4 G 1.093451E-02 1.713703E-02 3.173424E-01 -9.838071E-02 1.063695E-01 -5.751423E-03 
5 G 9.826409E-03 1.294387E-02 2.395884E-01 -6.226590E-02 9.750358E-02 -4.752915E-03 
: 5 G 6.164168E-03 7.074482E-03 1.339424E-01 -8.794532E-02 2.425731E-01 -1.380619E-02 
; u G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 6.438554E-03 1.364417E-02 3.453395E-01 -1.281950E-01 -4.017808E-02 1.2906S56E-02 
g G 8.253767E-03 1.6S50107E-02 3.333047E-01 -9.860296E-02 3.848257E-02 7.094024E-04 
| LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 262 
FOUR TENTHS, 100 DEG SUBCASE 40 


LOAD STEP = 5.0Q0000E+00 
Dis PL Ae EM EN TT. VE Celecer 


POINT ID. 14g Tl a Tt R1 R2 R3 
i G §.83296S5E-03 4.869472E-07 3.396954E-01 6.143744E-05 5.085446E-02 -2.126539E-06 
2 G 8.9337S51E-03 1.861420E-02 4.000237E-01 -1.881740E-01 -2.246493E-02 1.230921E-02 
z G 1.145002E-02 2.235614E-02 3.974178E-01 -1.424921E-01 2.984951E-02 1.762529E-03 
4 G 1.323303E-02 2.077421E-02 3.490951E-01 -1.090783E-01 1.175702E-01 -7.048291E-03 
5 G 1.188583E-02 1.568835E-02 2.634825SE*01 -6.719013E-02 1.068303E-01 -5.747240E-03 
6 G 7.488214E-03 8.594590E-03 1.475106E-01 -9.833232E-02 2.664510E-01 -1.684310E-02 
a G 0.0 0.0 0.0 0.0 0.90 0.0 
8 G 7.779792E-03 1.651586E-02 3.797491E-01 -1.415380E-01 -4.428633E-02 1.565308E-02 
i) G 9.972143E-03 1.997920E-02 3.664712E-01 <-1.086622E-01 4.233133E-02 8.634869E-04 
l LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 3/99 PAGE 263 
# 
Page 4 


oe 


163 


l 


Z 


1 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


wm nuhswWwhe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


WwDIHW DSWD 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 
iL 


WwOMDwHtnUNobwWwh 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


wOstnUWhWhHP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


wm ninhL WNHe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 100 DEG 
LOAD STEP = 


POINT ID. 


WwODMInUWLA WNP 


100 DEG 


6.00000E+00 


TYPE 


AaAIAgDHAAAAYG 


100 DEG 


uel 

6.742080E-03 
1.033300E-02 
1.326819E-02 
1. S34319E=02 
1.377808E-02 
8.707782E-03 
0.0 

9.006498E-03 
1.154708E-02 


7.00000E+00 


nastran_final_results_positve_temp. 


Del S FF leaAcce Moe Not 


a2 

6 .S$95982E-07 
2.160871E-02 
2.59538S5E-02 
2.41 7 S6E=02 
Pe621239E=02 
9.994S96E-03 
0.0 

1.915109E-02 
2-317423E-02 


" 


reg 


QAnoAagAgADHAAAG kt 


100 DEG 


igo 

- 98561S5E-03 
- 163568E-02 
-496373E-02 
-?31a39E-02 
-554621E-02 
-849513E-03 
-0 

-014819E-02 
ss0lo6ZeE-02 


HMeOoWrM Hee ~F 


8. 00000E+00 


TY 


199 


AAAKDAAAGA vy 


100 DEG 


Ti 
8.377548E-03 
1.Z286Z65E-02 
1.656314E-02 
1.917393E-02 
1.721740E-02 
1.093038E-02 
0.0 
1.122308E-02 
1.440081E-02 


9.00000E+00 


ty 


1s 


AaaAgHgnHgAaAaN YD 


100 DEG 


smal 

B2121 206 -Gs 
1.402789E-02 
1.808424E-02 
2.094533E-02 
1.880983E-02 
1.196179E-02 
0.0 

1.224345E-02 
1.87181SE-02 


Dis FLA 


1.00000E+01 


TZ 
8.453646E-07 
2.440424E-02 
2.393191 3E=02 
2.9245 965-02 
2.057 3306-02 
1.130568E-02 
0.0 
2.161147E-02 
2.615988E-02 


186) 
3.659376E-01 
4.30727SE-01 
4.279239E-01 
3, 7588556 —-040 
2.836495E-01 
1.S896S6E-01 
0.0 
4.087872E-01 
3.94462SE-01 


CEMENT 


He 
3.889022E-01 
4.578296E-01 
4.545513E-01 
3.992743E-01 
3.01262S5E-01 
1.689720E-01 
0.0 
4.341500E-01 
4. 1691126261 


DIS PLACE MENGE 


Tz 
1.042809E-06 
2.70438SE-02 
3. 249130F—02 
3.019978E-02 
2.280684E-02 
1.254731E-02 
0.0 
2.393S09E-02 
Pare SERIE Ne) 2 10 


Be 
4.094S81E-01 
4.8146S6E-01 
4.783294E-01 
4.201643E-01 
3.169996E-01 
17791452201 
0.0 
4.568128E-01 
4.407S71E-01 


DIS Paige CE M Ete 


T2 
1.250894E-06 
2.955644E-02 
3.551684E-02 
3.301722E<02 
2.493698E-02 
leo 1s200n-02 
0.0 
2.614754E-02 
a 167093E-02 


1") 


TY 


AAIDAAHAAaA G uv 


TL 
9.84154SE-03 
1. S14 142E=02 
1.953972E-02 
2.264209E-02 
2.03364SE-02 
1.295184E-02 
0.0 
1.321803E-02 
1. 697667E=02 


1.10000E+01 


TYE= 


AAAAAARHAAN 


vel 

1.052Z2533E-G2 
1.621063E-02 
2.093902E-02 
2.427S502E-02 
2.18068SE-02 
1.3906S59E-02 
0.0 

1.41533 6-02 
1.8190S7E-G2 


DIS PLA 


T2Z 
1.468802E-06 
3.196264E-02 
3.841630E-02 
De STLESSE-02 
2.69807SE-02 
1.487071E-02 
0.0 
2.826701E-02 
3.424882E-02 


DIS PLA 


T2 
1.695872E-06 
3.427781E-02 
4.12079SE-02 
3. 832196E-02 
2.895083E-02 
1.S96868E-02 
0.0 
3.030703E-02 
3.673179E=02 


ea 

4.281558E-01 
$.031911E-01 
4.999096E-01 
4.3912Z71E=-07 
3.31 Z699e—e0. 
1.860366E-01 
0.0 

477739305 =01 
4.605953E-01 


CE M Eatat 


Ts 
4.453684E-01 
S.231500E-01 
3.19733S5E-01 
4.56S497E-01 
3.444239E-01 
1.935032E-01 
0.0 
4.963092E-01 
4.788292E-01 


Cre tS oer 


3 
4.613619E-01 
S.416592E-01 
S.381159E-01 
4.727083E-01 
3.566090E-01 
2.004318E-01 
0.0 
$.138S95E-01 
4.9S7463E-01 


V EB ceieo 


Rl 
8.894584E-05 
-2.012864E-01 
~1.543696E-01 
=1 .181T6éZze-01 
=7 . 12 70409E—02 
-1.071804E-01 
0.0 
-1.526774E-01 
-1.170714E-01 
AUGUST 


VTE Gane 


Rl 
1.19068SE-04 
=2. 18247 95-01 
-1.616891E-01 
-1.259606E-01 
=7, S03Z60E—02 
=]. 149SS7E-01 
0.0 
=] 6230226-01 
-1.2143607E-01 
AUGUST 


VECTOR 


Rl 
1.$32427E-04 
=2.. 063 Foe =01 
-1.73864SE-01 
=l22290025—0) 
-7.831702E-02 
-1.219462E-01 
0.0 
=]. 70935S2—-01 
-1.308290E-01 
AUGUST 


Veo .C T Ock 


Rl 
1.893946E-04 
-2.417991E-01 
-1.821566E-01 
-1.392261E-01 
=8.1311265=02 
=la2eaosGreoL 

0.0 

1. i6tegeceol 
-1.366648E-01 
AUGUST 


vy EC 1 oe 


R1 
2.279087E-04 
-2.5199S9E-01 
-1.897423E-01 
-1.449849E-01 
-8.407404E-02 
=) soa en geo 
0.0 
=] .8S8o29F-0) 
-1.4199S7E-01 

AUGUST 


V'E Core Cer 


R1 

2.686107E-04 
=2.613965E-01 
-1.967476E-01 
-1.503035E-01 
-8.664693E-02 
=leso oSLeE-Ur 
0.0 
-1.924326E-01 
-1.469126E-01 


Page S$ 


154 


4, 


4, 


4, 


4, 


4, 


cxt 


R2 
6.743S87E-02 


-2 AlLI361E-02 


3.189964E-02 
1 -2698355=0) 
1.147 2Z262E-01 
2.864941E-01 
0.0 


-4.77166SE-02 


4.556552E-02 


R2 
8.316392E=02 


=2.553693E-02 


3.36862S5E-02 
1.3$1730E=-01 
1.216438E-01 
3.039127E-01 
0.0 


-5.064663E-02 


4.835358E-02 


R2 
9.811117 E-02 


-2.678158E-02 


3.$27433E-02 
1.424660E-01 
ar arse 74 =Olep! 
3.194060E-01 
0.0 


-§.320133E-02 


5.081318E-02 


R2 
1.123533E=01 


-2.787998E-02 


3.670589E-02 
1.490692E-01 
1.334661E-01 
a. JSS 16 1E=01 
0.0 


-5.$46166E-02 


§.301927E-02 


R2 
1.2S9579E-01 


-2.885560E-02 


3.801002E-02 
1.551228E-01 
1.386478E-01 
3.462422E-01 
0.0 


-$.748349E-02 


$.$02278E-02 


R2 
1.3898S4E-01 


-2.972628E=-02 


3.92079S5E-02 
1.607262E-01 
1.434598E-01 
3.580976E-01 
Geo 


-$.930737E-02 


S.686019E-02 


2000 MSC/NASTRAN 2/ 9/99 


2000 MSC/NASTRAN 2/ 9/99 


2000 MSC/NASTRAN 2/ 9/99 


2000 MSC/NASTRAN 2/ 9/99 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE SO 


R3 

-2.141277E-06 
1.423699E-02 
2.082332E-03 
-8.2447S3E-03 
-6.663362E-03 
-1.965287E-02 
0.0 

1 -817569E-02 
1.009712E-03 
PAGE 


SUBCASE 60 


R3 
-1.816783E-06 
1.604035E-02 
2.385333E=-03 
-9.362727E-03 
-7.521703E-03 
-2.229287E-02 
0.0 
2.0527S6E=-02 
1.153197E-03 
PAGE 


SUBCASE 70 


R3 
~1.124610E-06 
1.774433E-02 
2. 675928E-03 
~1.041880E-02 
-8.334791E-03 
-2.48007SE-02 
0.0 
2.27438SE-02 
Po22 5162-03 
PAGE 


SUBCASE 80 


R3 
-4.332662E-08 
1.936582E-02 
2.9597067E-02 
-1.142424E-02 
=9, 111059204 
-2.720176E=-02 
0.0 
2.484837E-02 
1.436319E-03 
PAGE 


SUBCASE 90 


R3 
1.443594E-06 
2.091691E-02 
3.230809E-03 

=) .238715E-02 
-9.856430E-03 
=2,99.J69E-ue 

0.0 

2.685826E-02 
1.$77108E-03 
PAGE 


SUBCASE 101 


R3 
3.349228E-06 
2.240671E-02 
3.498649E-03 

1. J 5. 20tE U2 
-1.057S43E-02 
-3.17503SE-02 
0.0 
2.878639E-02 
1.717809E-03 


264 


26S 


266 


267 


268 


nastran_final_results_positve_temp. 


DISPLA 


T2 

. 366276E-08 
~ 317279E-03 
.802887E-03 
-184847E-03 
- 183512E-03 
-336375E-03 
-0 

6.558679E-03 
7.932787E-03 


OWN@O@ + 


DISPLA 


ae 

1.894269E-07 
1.168124E-02 
1.403S00E-02 
1.304318E-02 
9.8489S50E-03 
5 .355895E=-03 
0.0 

LCA 225-02 


ONE TENTH, 150 DEG 
LOAD STEP = 2.00000E+00 
POINT ID. TYPE 7. 

] G 2.354563E-03 
2 G 3.621486E-03 
3 G 4.592068E-03 
4 G §.29¢5975-03 
5 G 4.775199E-03 
6 G 2.933926E-03 
7 G 0.0 
8 G 3. 1L29SS3E=03 
9 G 4.025673E-03 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

TWO TENTHS, 150 DEG 

LOAD STEP = 3.00000E+00 

POINT ID. TYPE Ay 

i G Ss. tieotol-03 
2 G S.6elozee—-03 
3 G TU, 2569615 -03 
4 G 8.376823E-03 
2 G 7.S34677E-03 
6 G 4.691985E-03 
7 G 0.0 
8 G 4.9399S51E=-03 
9 G 6.3397SS5E-03 


1.259060E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 


150 DEG 


DIS FLA 


2 
3.288491E-07 
1.534081E-02 
1.842505E-02 
1.711948E-02 
1.292373E-02 
7.055494E-03 
02.0 
1 .363628E-02 
1.649183E-02 


C E MEN T 


T3 
2.149118E-01 
2.52971 6E-01 
2.512641E-01 
2.207512E-01 
1.668808E-01 
9.261449E-02 
0.0 
2.408S560E-01 
2.325669E-01 


©cfM GN 4 


T3 
2.701582E-01 
3.182202E-01 
3.161014E-01 
2.776830E-01 
2.097218E-01 
1 T63s355-02 
0.0 
3.02478SE-01 
2.919766E-01 


Seba rece d 


T3 
3.090273E-01 
3.63965 7E-01 
Spalspiek sa bli —/o)s! 
3.1759S7E-01 
2.397522E-02 
1.33988SE-02 
0.0 
3.45693SE-01 
3. 39030n5—-01 


Dlts fF LACE ME NT 


TZ 
4.865723E-07 
1.860377E-02 
2.234224E-02 
2.075806E-02 
1.56691 3E-02 
8.S75993E-03 
0.0 
1.650834E-02 
1.997068E-02 


is 

3.400296E-01 
4.003441E-01 
3.977095E-01 
3.493377E-01 
2.636411E-01 
1.475584E-01 
0.0 

3.800761E-01 
3.667799E-01 


Dies © LA CE ME Not 


T2 
G2992109E-07 
2.159823E-02 
2.593991E-02 
2.410183E-02 
1.819324E-02 
9.975981E-03 
0.0 
1.914363E-02 
2-91 6561E=02 


DIS FLA 


Lie: 
8.449124E-07 
2.439377E-02 
2. 930121E-02 
2.722789E-02 
2.055423E-02 
1.128706E-02 
0.0 
2.160407E-02 


LOAD STEP = 4.00000E+00 
POINT ID. TYPE T1 
i G 4.839993E-03 
2 G 7.41$9303E-03 
3 G 9 -d856995=03 
4 G 1, 095675E=02 
5 G 9.845399E-03 
6 G 6.172716E=-03 
7 G 0.0 
8 G 6.450269E-03 
9 G 8.272197E=03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FOUR TENTHS, 150 DEG 
LOAD STEP = 5.00000E+00 
POINT ID. Tire ig 
1 G $.837342E-03 
2 G 8.945124E-03 
3 G 1.146943E-02 
4 G ge Pas) P40) 3102 
S G 1,.190598E=02 
6 G 7.4975 73E-03 
a G 0.0 
8 G 7.791S0SE-03 
2 G 9.9910S50E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FIVE TENTHS, 150 DEG 
LOAD STEP = 6.00000E+00 
POINT ID. TYPE Tt 
1 G 6.746485E-03 
2 G 1.034446E-02 
3 G 1.328762E-02 
“ G 1.536636E-02 
©) G 1.379827E-02 
6 G 8.717111E-03 
a G 0.0 
8 G 9.018232E-03 
9 G 1.156603E-02 
| LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SIX TENTHS, 150 DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TLPE | 
i G 7.S59005GE-03 
2 G 1.164721E-02 
3 G 1.498318E-02 
4 G 1.7336SSE-02 
| G 1.556646E-02 
6 G 9.8S8836E-03 
7 G 0.0 
8 G 1.015995E-02 
9 G 1.303461E-02 


2. O1515SE-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


is 

3.662484E-01 
4.310251E=-01 
4.281947E-01 
3.761109E-01 
2.837973E-01 
}.590099E=01 
0.0 

4.090916E-01 
3.947501E-07 


CEM ENT 


T3 
3.8919S0E=01 
4.578101E-01 
4.548065E-01 
3.994867E-01 
3.014021E=-01 
1.690136E-01 
0.0 
4.344371E-01 
4.191825E-01 


VE Corer. 


Rl 
4.696348E-06 
-~1.0981S51E-01 
-8.524304E-02 
-6.510935E-02 
-4.689491E-02 
-5.595305E-02 
0.0 
~8.719178E-02 
-6.7459S57E-02 
AUGUST 


VEc? OR 


Rl 
1.826190E-05 
-1.444839E-01 
-1.104852E-01 
-8.458919E-02 
-$.600616E-02 
-7.446147E-02 
0.0 
=] -1139S4E-01 
=§ ..581370E-02 
AUGUST 


VECTOR 


Rl 
3.757990E-05 
-1.688086E-01 
-1.282794E-01 
-9.822046E-02 
=G.2295406—U2 
=9§.. J9Z2906E-02 
0.0 
-1.282124E-01 
-9.855925E-02 
AUGUST 


Vere 2 OR 


Rl 
6.135544E-05 
-1.880S89E=-01 
-1.424248E-01 
-1.0900S6E-01 
-6.720678E-02 
=9.798019E-02 
0.0 
-1.415015E-01 
-1.086119E-01 
AUGUST 


VE C150 ke 


Rl 
8.884835E-05 
-2.041718E-01 
-1.543016E-01 
-1.180446E-01 
-7.138930E-02 
-1.068S506E-01 
0.0 
-1.526410E-01 
-1.170234E-01 
AUGUST 


VE Gereoen 


Rl 
1.195S5S0E-04 
=2.i1915361E=0) 
-1.646226E-01 
~1.258908E-01 
-7.50S291E-02 
-1.146434E-01 

0.0 

~1.623169E-01 
=), 243150E-0L 
AUGUST 
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txt 


R2 
-3.328901E-03 
=1 .ST19SSE-02 

2.049389E-02 
7,.18S407E-02 
6.973214E-02 
1.689154E-01 
0.0 
-2.704529E-02 
2.623035E-02 


4, 2000 MSC/NASTRAN 


R2 
1.502717E-02 
-1.8249S7E-02 
2.46376SE-02 
9.214108E-02 
8.620033E-02 
2.123782E=-01 
0.0 
=3.473910E-02 
3. 34561SE-02 


4, 2000 MSC/NASTRAN 


R2 

3.3321 88E-02 
-2.061691E-02 
2.762326E=-02 
1.063034E-01 
9.783161E-02 
2.425996E-01 
0.0 
-4.00S688E-02 
3.842499E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
$.080239E-02 
-2.255802E-02 
3.003020E-02 
1.175133E-01 
1.071329E=02 
2.66485 7E-01 
0.0 
~4.421180E-02 
4.23134 6E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.738384E-02 
-2.420116E-02 
3.206852E-02 
1.269289E-01 
1.150090E-072 
2.865269E-01 
0.0 
~4.764832E-02 
4.554931E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

B{SlIZLie=o2 

-2.561997E-02 
3.384609E-02 
Po sol20or co. 
1.Z219086E-01 
3.039443E-01 
0.0 

=. 03629 leaO2 
4.833854E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 10 


R3 
-§.742499E-07 
$.103266E-03 
§.709227E-04 
-2.577779E=-03 
-2.339091E-03 
-6.389252E-03 
0.0 
6.129972E-03 
3.747195E-04 


SUBCASE 20 


R3 
-1.264309E-06 
7.888268E-03 
1.01712SE-03 
-4.284007E-03 
-3.658775E-03 
-1.03818SE-02 
0.0 
9.802400E-03 
S.559138E-04 


SUBCASE 30 


R3 
-1.81860S5E-06 
1.022721E-02 
1.398076E-03 
-5.735007E-03 
-4.76938SE-03 
-1.376457E-02 
0.0 
1.288674E-02 
7.159968E-04 


: SUBCASE 40 


R3 
-2.133453E-06 
1.232134E-02 
1.7415S7E-03 
-7.035S4SE-03 
-5.763636E-03 
-1.680482E-02 
0.0 
1.563709E-02 
8.6710S2E-04 


SUBCASE 50 


R3 
-2.150111E-06 
1.424973E-02 
2.061103E-03 
-8.23156SE-03 
-6.679747E-03 
-1.961438E-02 
0.0 
1.815984E-02 
1.013325E-03 


SUBCASE 60 


R3 
-1.827921E-06 
1.605353E-02 
2.363893E-03 
-9.3492S50E-03 
-7.538075E-03 
~2.225427E-02 
0.0 
2.051182E-02 
1.156801E-03 


279s) a0 


2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


207 


258 


259 


260 


261 


i 


il 


i 


nastran_final_results_positve _temp.txt 
SEVEN TENTHS, 150 DEG SUBCASE 70 
LOAD STEP = 8.00000E+00 
Baise P PACE MENT VEC 7 OF8 
POINT ID. me ds = cel T2 13 Rl R2 R3 
1 G 8.382013E-03 1.042297E-06 4.097366E-01 1.531141E-04 9.B806063E-02 -1.138168E-06 
2 G 1.287422E-02 2.703340E-02 4.817325E-01 <2.305230E=-01 -2.686114E=-02 1.775786E-02 
3 G 1.658263E~-02 3.247742E-02 4.7B85722E-01 -1.738001E-01 3.542689E-02 2.654313E-03 
é G 1.919716E=-02 3.018375E-02 4,.20366SE-01 <-1.3Z8625E-01 1.424153E-01 -1.040512E-02 
=) G 1.723771E-02 2227078SE-02 S.171327E-01 7 83385 7E=—02 1.280871E-01 -8.351152E-03 
6 G 1.093971E-02 eves (0E-02 1.779542E-01 -1.216483E-01 3.194367E-01 -2.476209E-02 
7 G ono 0.0 0.0 0.0 0.0 0.0 
8 G 1.123487E-02 2.392776E-02 4.570861E-01 -1.709213E-01 -5.314126E-02 2.272819E-02 
9 G 1.441984E-02 2.897364E-02 4.410155E-01 -1.307854E-01 5.079908E-02 1. 298751E-0s 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
EIGHT TENTHS, 150 DEG SUBCASE 80 
LOAD STEP 2 9.00000E+00 
DISPLACEMENT | VV EGeteore 
POINT ID. ee 02> an T2 T3 Rl R2 R3 
1 G 9.131773E-03 1.250324E-06 4.284225E-01 1.892518E-04 1.123038E-01 -5.940598E-08 
2 G 1.403951E-02 2.954604E-02 5.034468E-01 -2.416939E-01 +-2.795664E-02 1.937961E-02 
3 G 1.810377E-02 3.99030ZE=02 5.001423E-01 -1.820944E-01 3.685236E-02 2.935308E-03 
4 G 2.096860E-02 3.300125E-02 4.393209E=01 ~=1..39760zE=071 1.490203E-01 -1.141041E-02 
5 G 1.883020E-02 2.491806E-02 3.3141 77E=01  =G2135233E=02 TP. SS7I07SE-Ol > =9. 127359 1E=03 
6 G Tobe 1 IsE=92 Tee 1 1O9Sb=O2 1.860746E-01 -1.280479E-01 3.334461E-01 -2.716306E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1v225926E=02 2.614027E-02 4.776550E-0O1 -1.787006E-01 -5.540462E-02 2.483280E-02 
9 G 1.573721E-02 3.166275E-02 4.608430E-01 -1.366231E-01 5.300594E-02 1.439887E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
NINE TENTHS, 150 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
DISPLACEMENT VEC 7 O'R 
POINT ID. TYPE Tl T2 T3 Rl R2 R3 
Z G 9.846064E-03 1.468177E-06  4.456252E-01 2.277524E-04 1.259095E-01 1.424906E-06 
2 G 1 olosude=02 3.195228E-02 5.233963E-01 <-2.518938E-01 <-2.892977E-02 2.093092E-02 
3 G J. 9509Z06-02 3.840254E-02 5.199577E=01 -1.896821E-01 3.815131E-02 3.208932E-03 
4 G 2.266539E-02 3.570307E-02 4.567364E-01 -1.449207E-01 1.550754E-01 -1.237321E-02 
5 G 2 .035687E-02 2.696190E-02 3.445473E-01 -8.409661E-02 1.388799E-01 -9.872780E-03 
6 G 1.296120E-02 1.485213E=-02 L.935399E=01 -1.339653E=-01 3.462717E"01 -2.947513E-02 
Z G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1 .322987E=02 2.825980E-02 4.965615E-01 -1.858215E-01 <-5.742903E-02 2.684277E-02 
9 G 169977 5E-02 3.424071E-02 4.790678E-01 <-1.419557E-01 5.501014E-02 1.580653E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
ONE, 150 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DISPLACEMENT VECTOR 
POINT ID. TYPE oy) T2 T3 Rl R2 R3 
1 G 1.052988E-02 1.695193E-06 4.616101E-01 2.684416E-04 1.389380E-01 3.327855E-06 
2 G 1.622233E-02 3.426750E-02 S-418974E=01 -2.612973E-01 <-2.979827E-02 2.242091E-02 
3 G 2.095861E-02 4.119426E-02 5.383328E-01 <-1.966893E-01 3.934472E-02 3.476672E-03 
4. G 2.429836E-02 3. 830611E=02 4.728889E-01 <-1.502410E-01 1.606801E-01 -1.329958E-02 
5 G 2.182733E=02 2.893204E-02 3.567286E-01 -8.666985E-02 1.436840E-01 -1.059178E-02 
6 G 1.391596E-02 1. S901 1E=02 2.004674E-01 -1.394885E-01 3.581266E-01 -3.171164E-02 
4 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.416523E-02 3.029988E-02 5.141035E-01 <-1.924023E-01 <-S.925516E-02 2.877099E-02 
S) G 1.820968E-02 3.672376E-02 4.959770E-01 -1.468741E-01 5.684813E-02 1.721327E-03 
ONE TENTH, 200 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DISPLACEMENT SVE Ciao 
POINT ID. TLEE Tl T2 nee Rl R2 R3 
1 G 2.358828E-03 7.355487E-08 2.154434E-01 4.684988E-06 <-3.362801E-03 -5.761007E-07 
2 G 3. 632650E-03 7.307108E=-03 2.534819E-01 <-1.096795E-01 -1.524501E-02 5.110674E-03 
3 G 4.611491E-03 8.789221E-03 2.517288E-01 <-8.515172E-02 2.075714E-02 5.528591E-04 
4 G 5.319860E-03 8.168803E-03 2.211388E-01 -6.504311E-02 7.178964E-02 -2.568360E-03 
5 G 4.795018E-03 6.163848E-03 1.671271E-01 -4.686970E-02 7.020464E-02 -2.355721E-03 
6 G 2 .943332E-03 Soo 17913E-03 9.269178E-02 <5.541647E-02 1.689633E-01 -6.350109E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 3.141251E-03 6.551024E-03 2.413739E-O1 -8.714139E-02 =2.693313E-02" 96.114659E-03 
, G 4.044584E-03 7.92403BE-03 2.330549E-01 -6.739330E-02 2.621151E-02 3.774358E-04 
al LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, 200 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
DIiSPLACEMENT  §“VECT OF 
POINT ID. TYPE sah Te TT! Rl R2 R3 
1 G 3.716719E=03 1.888906E-07 2.705789E-01 1.821163E-05 1.497423E-02 -1.268621E-06 
2 G 5 .703422E-03 1.166910E-02 3.186098E-01 -1.442316E-01 -1.834102E-02 7.899298E-03 
3 G 7.275776E=03 1.401925E-02 3.164505E-01 -1.102743E-01 2.484437E-02 9.992043E-04 
4 G 8.399097E-03 1.302614E-02 2.779767E-01 -8.447200E-02 9.206965E-02 -4.270735E-03 
3 G 7.553637E-03 9.828915E-03 2.099097E-01 -5.598703E-02 8.657819E-02 -3.675682E-03 
6 G 4.700S567E-03 5.337120E-03 1.169882E-01 =-7.400262E-02 2.124067E-01 -1.034199E-02 
i! G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.951420E-03 1.040448E-02 3.02888S5E-01 -1.112869E-01 -3.466473E-02 9.788832E-03 
9 G 6.358653E-03 1.258226E-02 2.923686E-01 -8.572534E-02 3.345108E-02 5.584656E-04 


af 
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4, 2000 MSC/NASTRAN 2/ 9/99 


} 


- 


THREE TENTHS, 
LOAD STEP = 


FOINT ID. 


Wows nMWhaWhHe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 200 DEG 

LOAD STEP = 5.00000E+00 

POINT ID. ree Ti 
1 G $.841684E-03 
2 G 8.956624E-03 
2 G 1.148873E-02 
+ G Leger ol8E=02 
S G 1. 192590E=02 
6 G 7.80671 7E-03 
7 G 0.0 
8 G 7.803173E-03 
9 G 1.000997E-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

FIVE TENTHS, 200 DEG 

LOAD STEP = 6.00000E+00 

POINT ID. TYPE Tt 
1 G 6.750870E-03 
2 G 1.035600E-02 
3 G 17330698E-02 
“ G 1.538942E-02 
5 G 1.381833E-02 
6 G 8.726306E-03 
7 G 0.0 
8 G 9 .029939E-03 
9 G 1.158499E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


200 DEG 


4.00000E+00 


TYPE 


AAKRHHAAaAHaRAN 


SIX TENTHS, 200 DEG 
7,00000E+00 


LOAD STEP = 


POINT ID. 


WOWH MSL WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WOUHhMKHS WNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


LOAD STEP = 


POINT ID. 


wwmsInMSLWN Pe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ees 


AAADAAAARAHHA 


200 DEG 


gael 

4.844261E-03 
7.427104E-03 
9.504713E-03 
1.097943E-02 
9.86S5088E-03 
6.181776E-03 
0.0 

6.461823E-03 
8.291194E-03 


Tl 
7.594471E-03 
1.165878E-02 
1.500260E-02 
1.735968E-02 
1.558663E-02 
9.868067E-03 
0.0 
1 O17TSSE-02 
1.30S360E-02 


8. 00000E+00 


TYPE 


AADAAAKRAAHH 


200 DEG 


tT 

8.386467E-03 
1.288582E-02 
1.660210E-02 
1.922034E-02 
1.725796E-02 
1.094897E-02 
0.0 

1.124664E-02 
1.443886E-02 


9.00000E+00 


Ztee 


AADAHAHAARH 


au 

9.136263E-03 
1.40511S5E-02 
1, 612a2 36-02 
2. 099183E-02 
1.885052E-02 
1.198041E-02 
0.0 

1.226706E-02 
1.575626E-02 


nastran_final_results_positve_temp.txt 


Dol Ss Flea 2M EN T 


T2 
o.2651926-07 
1.532900E-02 
1.840973E-02 
1.710287E-02 
L230 4Z1E=02 
7.0368 40E-03 
0.0 
1.362863E~-02 
1.648359E-02 


Dis F LA 


T2 
4.862183E-07 
1.859299E-02 
2.232796E-02 
2.0741 7SE-02 
1.564980E-02 
8.557346E-03 
0.0 
1.650081E-02 
1.996228E-02 


Dies © LA 


Te 
6.587941E-07 
2.158754E-02 
2.592576E-02 
2.408561E-02 
1.817404E-02 
Sao 3 4sn—05 
0.0 
1.913618E-02 
2.315747E-02 


T 
3.093947E-01 
3.643081E-01 
3.618683E-01 
3.178566E-01 
Z2caoe220E-01 
1.340392E-01 
0.0 
3.460529E-01 
3.339798E-01 


LS Ds, DB 8 


T3 
3.403639E-01 
4.006624E-01 
3.979982E-01 
3.495784E-01 
2.03798 1E=01 
1.476050E-01 
0.0 
3.804033E-01 
3.670896E-01 


PSE yO RS ae 


18 
3.665591E=-01 
4.313215E-01 
4.284639E-01 
3.763352E-01 
2.839442E-01 
pUgehe i hobo ie te] Bee) | 
0.0 
4.093960E-01 
3.950382E-01 


Del soe AC EM Eablet 


2 
8.444396E-07 
2.438316E-02 
2.928716E~-02 
2.70211 76E=02 
2.053513E=-02 
1.126844E-02 
0.0 
2. 159669E-02 
2.614329E-02 


a 
3.894878E-01 
4.580899E-01 
4.550608E-01 
3.996986E-01 
3.015413E-01 
1.6905S0E-01 
0.0 
4.347242E-01 
4.194542E-01 


DISPLACEMENT 


T2 
1.041769E-06 
2.702288E-02 
3.246347E-02 
3.016770E-02 
2.276884E-02 
1.251009E-02 
0.0 
2.392044E-02 
2.896544E-02 


Divs PF uA 


ae 

1.249742E-06 
2.9S3S58E-02 
3.548915E-02 
3.298527E-02 
2.489913E-02 
1.369537E-02 
0.0 

2.61 3301E=02 
3. 1659462E=02 


(SE 
4.100151E-01 
a 819590E=01 
4.78814S5E-01 
4.205683E-01 
3.172656E-01 
is 77 9936E—01 
0.0 
4.573594E-01 
4.412740E-01 


CE M Baer 


Ta 
4.286892E-01 
§.037022E-01 
§.003747E-01 
4.395144E-01 
3.315454E-01 
1.861126E-01 
0.0 
4.779169E-01 
4.610908E-01 


VE 7Cs7.0° R 


Rl 
3.73494SE-05 
«1 68S910E-01 
-1.281048E-01 
=9 -S12324E-02 
-6.226011E-02 
-8 .713431E-02 
0.0 
-1.281249E-01 
-9.848730E-02 
AUGUST 


VECTOR 


Rl 
6.127398E-05 
=1 2879921 6E20] 
-1.423348E-01 
-1.0892S58E-01 
=6. 721 988E-02 
~§ .76228S5E-02 
0.0 
-1.414543E-01 
=e so) veo) 
AUGUST 


VE Get 0-8 


Rl 
8.875101E-05 
-2.040451E-01 
-1.542211E-01 
=] i so9zZe—-O1 
-7.14063SE-02 
-1.065180E-01 
0.0 
-1.525989E-01 
-1.169731E-01 
AUGUST 


VECTOR 


Rl 
1.194421E-04 
-2.180170E-01 
-1.645487E-01 
-1.258189E-01 
-7.$07224E-02 
-1.143297E-01 
0.0 
-]1.622783E-01 
-1.242680E-01 
AUGUST 


VEC ro & 


Rl 
1.529866E-04 
-2.304098E-01 
-1.737308E-01 
“1 .327931E-01 
=1.829913e=C2 
-1.213497E-01 
0.0 
-1 . 7088S1E-01 
-1.307411E-01 
AUGUST 


V E Car lc 8 


Rl 
1.891103E-04 
-2.415854E-01 
-1.820288E-01 
=] .390933E-01 
-8.135502E-02 
-1.277617E-01 
0.0 
-1.78666S5E-01 
-1.365809E-01 
AUGUST 
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R2 
3.326790E-02 
-2.07009SE-02 
2.7804S57E-02 
1.062364E-01 
9.816133E-02 
2.42633SE-01 
0.0 
-3.999297E~02 
3.841891E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
$.075003E-02 
-2.264834E-02 
3.020914E-02 
1.174549E-01 
1.074341E-01 
2.665181E-01 
0.0 
-4.414062E-02 
4.229835E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.733190E-02 
-2.428700E-02 
3.223641E-02 
1.268734E-01 
loleevore-oL 
2.865586E-01 
0.0 
~-4.758198E-G2 
4.8583472E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.306091E-02 
=-2.S70201E-02 
3.400532E-02 
1.350674E-01 
122217] 496-00 
3.0397S2E-01 
0.0 
-3 .05204S5E-02 
4.832452E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.801036E-02 
-2.694011E-02 
3.$87900E-02 
1.423644E-01 
1.2833390E-01 
3.194670E-01 
0.0 
-5$.308209E-02 
S.078S68E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.122$45E-01 
~2.803286E-02 
3.699848E-02 
1.489712E-01 
1.339484E=-01 
3.334759E=-01 
0.0 
-3.534826E-02 
$.299314E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 30 


R3 
-1.825S553E-06 
1.023906E-02 
1.379467E-03 
-5.721403E-03 
-4.785878E-03 
-1.372S99E-02 
0.0 
1.287267E-02 
7.187132E-04 


SUBCASE 40 


R3 
-2.140217E-06 
1.233374E-02 
1.720930E-03 
-7.022371E-03 
-5.780150E-03 
-1.67660SE-02 
0.0 
1.562166E-02 
8.705228E-04 


SUBCASE 5S0 


R3 
-2.15900SE-06 
1.426264E-02 
2.040091E-03 
-8.21813SE-03 
-6.696200E-03 
=1.957565E=02 
0.0 
1.814435E-02 
1.016804E-03 


SUBCASE 60 


R3 
-1.839073E-06 
1.606681E-02 
2.342595E-03 
-9 .335631E-03 
-7.554492E-03 
-2.22155SE-02 
0.0 
2.049632E-02 
1.160310E-03 


SUBCASE 70 


R3 

-1.151706E-06 

1.777144E=02 

2.63280SE-03 
-1.039136E-02 
-8.367544E-03 
-2.472340E-02 

0.0 

Zee? let2e=O2 

1.302265E-03 


SUBCASE 80 


R3 
~7.543910E-08 
1.939344E-02 
2.91363 7E-03 
-1.139654E-02 
-9.143766E-03 
-2.712439E-02 
0.0 
2.481738E-02 
1.443394E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


258 


259 


260 


261 


262 


263 


nastran_final_results_positve _temp.txt 


1 


uy 


NINE TENTHS, 200 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
DISPLACEMENT Vib mi Carla Omer. 
POINT ID. TYPE ple. IW rs Rl R2 R3 
G 9.850577E-03 1.467542E-06 4.458818E-01 2.275975E-04 1.258613E-01 1.406285E-06 
2 G 1.516475E-02 3.194189E-02 $.236424E-01 -2.517894E-01 -2.900360E-02 2.09449SE-02 
3 G 1.957882E-02 3.838874E-02 §.201817E-01 -1.89619S5E-01 3.829228E-02 3.187131E-03 
4 G 2.268866E-02 3.568717E-02 4.569229E-01 -1.448560E-01 1.550279E-01 -1.235925E-02 
5 G 2.037725E-02 2.69430SE-02 3.446706E-01 -8.411893E-02 1.391118E-01 -9.889145E-03 
6 G 1.297050E-02 1.483355E-02 1.935766E-01 -1.336898E-01 3.463010E-01 -2.943649E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.324170E-02 2.825260E-02 4.968138E-01 -1.857890E-01 -5.737512E-02 2.682741E-02 
9 G 1.701683E-02 3.423264E-02 4.793065E-01 -1.419154E-01 5.499790E-02 1.584143E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, 200 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DIS PLAGEMENT VEE CeO 
POINT ID. TYPE als eZ 3 Rl R2 R3 
al G 1.053442E-02 1.694S07E-06 4.618582E-01 2.682737E-04 1.388909E-01 3.306S567E-06 
2 G 1.623403E-02 3.425718E-02 5.42135S5E-01 -2.61196SE-01 ~2.986997E-02 2.243511E-02 
3) G 2.097819E-02 4.1180SSE-02 §5.38549S5E-01 -1.966292E-01 3.948121E-02 3.45476SE-03 
4 G 2.432167E-02 3.829027E-02 4.73069SE-01 -1.501782E-01 1.606341E-01 -1.3285S5SE-02 
5 G 2.184778E-02 2.891327E-02 3.568482E-01 -8.669259E-02 1.439081E-01 -1.060814E-02 
6 G 1.392529E-02 1.59315SE-02 2.00S030E-01 ~-1.392221E-01 3.5815S6E-01 -3.167303E-02 
q G 0.0 0.0 ‘oa o) 0.0 0.0 0.0 
8 G 1.417708E-02 3.029274E-02 §5.143476E-01 -1.923712E-01 -5.920339E-02 2.875570E-02 
9 G 1.822879E-02 3.67157SE-02 4.962078E-01 ~1.468355E-01 5.683643E-02 1.724796E-03 
ONE TENTH, 250 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DIS PL CEMENT VEESCeT OUR 
POINT ID. TYPE OL 4 T3 Rl R2 R3 
nt G 2.363033E-03 7.343962E-08 2.159703E-01 4.665842E-06 -3.403791E-03 -5.777393E+07 
2 G 3.643904E-03 7.296593E-03 2.539834E-01 -1.095093E-01 -1.536469E-02 §.118910E-03 
3 G 4.630649E-03 8.775120E-03 2.521832E-01 -8.50192SE-02 2.101760E-02 $.348S58SE-04 
4 G §.342728E-03 8.152617E-03 2.215182E-01 -6.495472E-02 7.172048E-02 -2.558138E-03 
5 G 4.814449E-03 6.144236E-03 1.67368S5E-01 -4.683664E-02 7.067232E-02 -2.372622E-03 
6 G 2.952478E-03 3.299S581E-03 9.276688E-02 -S.487816E-02 1.690079E-01 -6.314811E-03 
7 G 0.90 0.0 0.0 0.0 0.0 0.0 
8 G 3.152844E-03 6.543413E-03 2-418869E-01 -8.7071S2E-02 -2.682437E-02 6.099723E-03 
9 G 4.063388E-03 7.9155S00E-03 2.335400E-01 -6.731428E-02 2.619459E-02 3.801831E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
TWO TENTHS, 250 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 , 
DISPLACEMENT VE. C.1-0.R 
POINT ID. ye 43> lvl We cles Rl R2 R3 
a G 3.721013E-03 1.876693E-07 2.709981E-01 1.806309E-05 1.492617E-02 -1.268161E-06 
2 G 5.714573E-03 1.165900E-02 3.190134E-01 -1.44121SE-01 -1.845442E-02 7.9094S3E-03 
3 G 7.295143E-03 1.400S64E-02 3.168182E-01 -1.102137E-01 2.506831E-02 9.791233E-04 
4 G 8.42221 6E-03 1.301008E-02 2.78281S5SE-01 -8.439799E-02 9.200720E-02 -4.259521E-03 
s G 7.573499E-03 9.809544E-03 2.101060E-01 -5.598822E-02 8.695S560E-02 -3.692281E-03 
6 G 4.709831E-03 §.318651E-03 1.170481E-01 -7.356627E-02 2.124461E-01 -1.030420E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.963083E-03 1.039693E-02 3.032975E-01 -1.112528E-01 -3.456799E-02 9.7728S52E-03 
9 G 6.377453E-03 1.257362E-02 2.92753S5SE-01 -8.566884E-02 3.34280SE-02 $.619347E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 257 
THREE TENTHS, 250 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 
DEL Sere Le As Geb Mace Niel Vie ba Carr Omr 
POINT ID. TYPE Tol! nee Elves R1 R2 R3 
i G 4.848585E-03 3.294755E-07 3.097619E-01 3.753616E-05 3.321725E-02 -1.82634S5E-06 
2 G 7.438387E-03 1.531869E-02 3.646605E-01 -1.684768E-01 +2.08031SE~-02 1.02S0S7E-02 
3 G 9.524080E-03 1.839592E-02 3.621891E-01 <-1.280400E-01 2.800407E-02 1.358714E-03 
4 G 1.1002S0E-02 1.708670E-02 3.181224E-01 -9.804715E-02 1.061767E-01 -5S.709176E-03 
5 G 9.884978E-03 1.288487E-02 2.400948E-01 -6.226915E-02 9.84936SE-02 -4.802479E-03 
6 G 6.190944E-03 7.018265E-03 1.340908E-01 -8.674479E+02 2.426680E-01 -1.368752E-02 
) G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 6.473503E-03 1.362111E-02 3.464116E-01 -1.280889E-01 -3.990861E-02 1.285669E-02 
9 G 8.310039E-03 1.647504E-02 3.343178E-01 -9.843343E-02 3.839834E-02 7.223327E-04 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


wD InMpL WNer 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


250 DEG 


5.00000E+00 


TEE 


QaAANDAAAAaA 


oa 

§.846040E-03 
8.968079E-03 
1.150808E-02 
1.330224E=02 
1.194591E-02 
7. S1SSllE=0s 
0.0 

7.814863E-03 
1.002890E-02 


Dt S PLA 


T2 
4.858726E-07 
1.85824 0E-02 
2.231390E-02 
20125575 -Ce 
1.563056E-02 
8.538748E-03 
0.0 
1.649334E-02 
1.995388E-02 


CoabeMek sn 1 


T3 
3.406981E-01 
4.009814E-01 
3.982881E-01 
3.498198E-01 
2.02900 ge—01 
1.476520E-01 
0.0 
3.807302E-01 
3.673987E-01 


AUGUST 


VEC 7 OR 


Rl 
6.119399E=-05 
-1.877940E-01 
-1.422546E-01 
-1.088492E-01 
=6. 7234 71Gb —U2 
~9.726696E-02 

0.0 

-1.414118E-01 
-1.085044E-01 
AUGUST 


Page 9 


158 


4, 


R2 
5 .069811E-02 


-2.274017E-02 


3.038908E-02 
1.173968E-01 
1.077364E-01 
2.665512E-01 
0.0 


-4.406792E-02 


4.22818S5E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 
-2.146970E-06 
1.234609E-02 
1.700149E-03 
-7,009384E-03 
-5.796646E-03 
=) ,0727 035-02 
0.0 
1.560602E-02 
8.740405E-04 


2000 MSC/NASTRAN 2/ 9/99 


FIVE TENTHS, 
LOAD STEP = 


FOINT ID. 


WDIKNS WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wD HAM hLWNPY 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 


LOAD STEP = 8.00000E+00 
POINT ID. TYPE lea 
1 G 8 .390925E-03 
2 G 1.289742E-02 
3 G 1.662157E-02 
4 G 1.9243S4E-+02 
S G 1.727822E-02 
6 G 1.095823E-02 
7 G 0.0 
8 G 1.125842E-02 
9 G 1.445788E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
EIGHT TENTHS, 250 DEG 
LOAD STEP = 9.00000E+00 
POINT ID. TYPE lel 
il G 9.140751E-03 
2 G 1.406279E-02 
3 G 1.814279E-02 
4 G 2.101507E-02 
5 G 1.88708S5E-02 
6 G 1.198969E-02 
a G 0.0 
8 G 1.227887E-02 
9 G 1.577532E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
NINE TENTHS, 250 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TYPE 25k 
1 G 9.855093E-03 
22 G 1.517642E-02 
3 G 1.959837E-02 
4 G 2.27119S5E-02 
5 G 2.03976S5E-02 
6 G 1.297980E-02 
a G 0.0 
8 G 1.325354E-02 
9 G 1.703592E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
ONE, 250 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE rel 
1 G 1.053896E-02 
2 G 1.624574E-02 
3 G 2.099777E-02 
4 G 2.434500E-02 
S G 2.186823E-02 
6 G 1.393461E-02 
7 G 0.0 
8 G 1.418895E-02 
9 G 1.824790E-02 


250 DEG 


6 .00000E+00 


2p doom 


AOANHNAHAD 


250 DEG 


wr 


6.755263E-03 
1.036750£-02 
1.332638E-02 
1.541253E-02 
1.383844E-02 
8. 735521E-03 
0.0 

9.041660E-03 
1516639SE=02 


7, 00000E+00 


TYPE 


AAOAOAAAAAYH 


250 DEG 


sat 

7.S98898E-03 
1.167033E-02 
1.502204E-02 
1.738283E-02 
1.560682E-02 
9.877303E-03 
0.0 

1.018344E-02 
1. 207 Ze9E=02 


nastran_final_results_positve_temp. 


Sper oar bon CS Meee T 


we 

- 983928E-07 
. 18° 700E-02 
-922176E-02 
- 400949E-02 
-8L15490E-02 
-933740E-03 
0 
~9t2876E-02 

23915E-02 


Nr OWK,rNNN DH 


PPE Ss(P Lk 


75 
o& 


-439784E-07 
- 43°72 66E-02 
- 92° 322E-02 
- T12570E-02 
.052608E-02 
1.123984E-02 
0.0 

2.153933E-02 
Z2.6135903E=02 


NNN NH @o 


0 2) SE e ke 


eZ 

1.042250E-06 
2. 70tzacr noe 
3.243960E-02 
3.015169E-02 
2.27598 7E-02 
1.249150E-02 
0.0 

2.391315E-02 
2.895726E-02 


Diz 


ae 

1.2492 68E-06 
2.992a16E—-02 
3.547534E-02 
3.296933E-02 
2.482024E-02 
1.36°679E-02 
0.0 

2.612578E-02 
3.165650E-02 


Ds Ss FLA 


Be 
1.46€914E-06 
3.193155E-02 
3.837501E-02 
3.56° -30E-02 
2.692523E-02 
1.482598E-02 
0.0 
2.825542E-02 
3.422358E-02 


De 


se 

1.693226E-06 
3.424589E-02 
4.1156688E-02 
3.827447E-02 
2.889451E-02 
1.591300E-02 
0.0 

3.026561E-02 
3.26707 7ob=02 


SPLA 


SPLA 


$8) 

3.668698E-01 
4.31618 4E-01 
4.287338E-01 
3.765600E-01 
2.84091 4E-01 
1.590973E-01 
0.0 

4.097003E-01 
3.9532S9E=-01 


C 5.4 5 Ns 


my 

3.897805E-01 
4.583699E-01 
4.553154E-01 
3.999106E-01 
3.016806E-01 
1.690963E-01 
0.0 

4.350112E-01 
4.197256E-01 


G = MEN Ff 


T3 
4.102935E-01 
4.822655E-01 
4.790569E-01 
4.207702E-01 
3.173986E-01 
1.780331E-01 
0.0 
4.576326E-01 
4.415324E-01 


CE Mveon 7 


re 

4.289558E-01 
5.039S577E-01 
5.006071E-01 
4.397080E-01 
S.o)0n 7b On 
1.86150S5E-01 
0.0 

4.781788E-01 
4.613384E-01 


CEMENT 


i 
4.461384E-01 
5.238886E-01 
5.204057E-01 
4.571095E-01 
3.447939E-01 
1.936132E-01 
0.0 
4.970661E-01 
4.795450E-01 


CoE M E Net 


io 

4.621062E-01 
62423 7376-08 
§.387663E-01 
4.732500E-01 
3.569677E-01 
2.005386E-01 
0.0 

5.145916E-01 
4.964386E-01 


VE ¢C TOR 


Rl 
8.865409E-05 
-2.039240E-01 
-1.541465E-01 
-1.178957E-01 
-7.142432E-02 
-1.061860E-01 

0.0 

=1.525595E-01 
=). 165239201 
AUGUST 


Vee -< TO. R 


Rl 
1.193295E-04 
-2.179014E-01 
-1.644784E-01 
-1.257480E-01 
-7.909211E-02 
-1.140160E-01 
0.0 
-1.622413E-01 
=1.242217E-01 
AUGUST 


VECTOR 


Rl 
1.528591E-04 
-2.302988E-01 
-1.736640E-01 
-1.327246E-01 
-7.838023E-02 
sil rarlllsy af) 31 op | 
0.0 
-1.708502E-01 
=), 30697 1E-01 
AUGUST 


VECTOR 


Rl 
1.889687E-04 
-2.414786E-01 
-1.819649E-01 
-1.390270E-01 
-8.137695E-02 
-1.274752E-01 
0.0 
=] .78633ZE-01 
-1.365391E-01 
AUGUST 


VE € 1008 


Rl 
2.274424E-04 
-2.516862E-01 
-1.895582E-01 
-1.447916E-01 
-8.414143E-02 
-1.334138E-01 
0.0 
-1.857572E-01 
-1.418754E-01 
AUGUST 


V-E C T7078 


Rl 
2.681058E-04 
-2.610965E-01 
-1.965701E-01 
=], 59011S5E-01 
-8.671547E-02 
-1.389552E-01 
0.0 
-1.923406E-01 
-1.467970E-01 


Page 10 


159 


ctxt 


R2 
6.728020E=-02 
-2.437386E-02 
3.240503E-02 
1.268180E-01 
1.155715E-01 
2.865905E-01 
0.0 
-4.751458E-02 
4.551916E-02 


4, 2000 MSC/NASTRAN 


R2 

8.30098S5E-02 
-2.578493E-02 
3.416507E-02 
1.350144E-01 
1.22459 7E-01 
3.040062E-01 
0.0 

-5.045727E-02 
4.830984E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.796018E-02 
-2.701958E-02 
3.97 3192ZE=02 
1. 423133E-01 
J. 28S91ZE-01 
3.194973E-01 
0.0 
-5.302238E=-02 
5.077178E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.122053E-01 
-2.810949E-02 
3.714494E-02 
1.489219E-01 
1.341898E=-01 
3.335055E-01 
0.0 
-5.529148E-02 
3.29799S9E=02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.2581 31E-07 
-2.907776E-02 
3.843356E-02 
1.549802E-01 
1.393441E-01 
3.463302E-01 
0.0 
-5.732085E-02 
5.498534E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.388438E-01 
-2.994197E-02 
3.9617357E=02 
1.605879E-01 
1.441324E-01 
3.581844E-01 
0.0 
-5.915133E=-02 
5.682444E-02 


SUBCASE 50 


R3 


-2.167857E-06 


1.4275S52E-02 
2.018962E-03 


-8.204821E-03 
-6.712656E-03 
-1.953703E-02 


0.0 
1.812871E-02 
1 .020362E-03 


2/ 9/99 


PAGE 


SUBCASE 60 


R3 


-1.850199E-06 


1.608010E-02 
2ea2ler5e-C3 


-9.322083E-03 
-7.570918E-03 
-2.217690E-02 


0.0 
2.048072E-02 
1.163878E-03 


PAGE 


SUBCASE 70 


R3 


-1.165229E-06 


1.778504E=02 
2.611233E-03 


-1.037764E-02 
=6  J03700E-00 
-2.468472E-02 


0.0 
2.269718E-02 
1.305825E-03 


SUBCASE 80 


R3 


-9.146328E-08 


1.940729E-02 
2.891913E-03 


-1.138269E-02 
-9.160158E-03 
-2.708571E-02 


0.0 
2.480190E-02 
1.446943E-03 


SUBCASE 90 


R3 
1.387669E-06 
2.095901E-02 
3.165283E-03 


-1.234530E-02 
-9.905529E-03 
=2.939701E-02 


0.0 
2.681200E-02 
1.9976715-03 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.285279E-06 
2.244934E-02 
3.432815E-03 


=] ..327153E=02 
-1.062452E-02 
-3.163436E-02 


0.0 
2.874036E=-02 
1. 72e299E-03 


260 


261 


262 


263 


264 


1 


uf 


1 


ONE TENTH, 300 DEG 

LOAD STEP = 2.00000E+00 

POINT ID. TYPE ey 
1 G 2.367292 E=03 
2 G 3. 6S551466-03 
3 G 4.649807E-03 
4 G S$ .36S598E-03 
5 G 4.833857E-03 
6 G 2.961S59E-03 
7 G 0.0 
8 G 3.164432E-03 
5 G 4.082184E-03 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

TWO TENTHS, 300 DEG 

LOAD STEP = 3.00000E+00 

POINT ID. TYPE Tl 
1 G 3.725439E-03 
2 G 5. 125399E=03 
3 G 7.31488SE-03 
4 G 8.446011E-03 
5 G 71,994 Z05E=03 
6 G 4.71975S5E-03 
ui G 0.0 
8 G 4.974892E-03 
9 G 6.396240E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 


LOAD STEP = 4.00000E+00 
POINT ID. 1p e7> TL 
1 G 4.852986E-03 
2 G 7.449308E-03 
3 G 9,.543752E-03 
4 G 1.102603E-02 
s G 9.905346E-03 
6 G 6.200474E-03 
7 G 0.0 
8 G 6.48S301E-03 
9 G 8.328821E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FOUR TENTHS, 300 DEG 
LOAD STEP = 5.Q00000E+00 
POINT ID. 1 god EL 
Me G 5.8504 34E-03 
2 G 8 .979396E-03 
3 G 1.152756E=02 
4 G 1 332591 E= 02 
5 G 1.196615E-02 
6 G 1eQene2 1 2b=03 
7 G 0.0 
8 G 7.826608E-03 
2 G 1.004780E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FIVE TENTHS, 300 DEG 
LOAD STEP = 6.00000E+00 
POINT ID. TYPE a 
1 G 6.759678E-03 
2 G 1.037893E-02 
3 G 1.33458SE-02 
4 G 1.543S77E-62 
5 G 1.385868E-02 
6 G 8.744824E-03 
7 G 0.0 
8 G 9.0S3417E-03 
2 G leiG22o0b-U2 


300 DEG 


Aowooxz~ 


3 
0 
6 
u 


nastran_final_results_positve_temp.txt 


Dis F LA 


Te 
-332S45E-08 
- 286183E-03 
-761142E-03 
-136533E-03 
-124710E-03 
- 281304E-03 
0 
-$35877E-03 
.907037E-03 


DISPLA 


TZ 

- 889507E-07 
- 16S020E-02 
-399343E-02 
-299481E-02 
- 190799E-03 
. 30047 8E-03 
= (9) 

-038957E-02 
-256487E-02 


PRPONWRPP Pe 


D1 SP iA 


T2 
3.283SS3E-07 
1.S309S6E-02 
1.838334E-02 
. 707107E-02 
- 286589E-02 
- 999864E-03 
20 
-s61371E<02 
-646632E-02 


Ke ODF 


SUS Ie Le yh ay 


T3 
2.16496SE-01 
2.544847E-01 
2.526376E-01 
2.218976E-01 
1.676096E-01 
9.284169E-02 
0.0 
2.423992E-01 
2.340243E-01 


CEM EWS? 


T3 
2.7141S8E-01 
3.194245E-01 
J 1LILIGFES Ot 
2.18994 7E 08 
2.103101E-01 
L.171L133E=01 
0.0 
3.0370S7E-01 
2.931347E-01 


C E-MOE ser 


T3 
3.101 2Z263E-01 
3.650196E-01 
3.625188E-01 
3.183935E-01 
2.402707E-01 
1.341448E-01 
0.0 
3.467694E-01 
3.346521E-01 


Df -S Pei A CcbaM Ee 


We 
4.857433E-07 
1.857231E=02 
2.230036E=02 
2.07096SE-02 
Te Olle oe 
8.520246E-03 
0.0 
1.648S92E-02 
1,.994S44E-02 


DU ise a 


T2 
6.579987E-07 
2.156675E-02 
2.589808E-02 
2. 4053S3E-02 
de 6iSSe7E=-02 
9.920197E-03 
0.0 
1.912139E-02 
2.314080E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


WD nM SL WN He 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


300 DEG 


7.Q00000E+00 


TYPE 


AANDAAAAAYA 


Dis FLA 


Ti 
7.603341E-03 
1.168183E-02 
1.504153E-02 
1.740608E-02 
1.562710E=-02 
9.886597E-03 
0.0 
1.019522E=02 
1.309158E-02 


T2 
8.43S464E-07 
2.436238E-02 
2.92S951E-02 
2.717976E-02 
2.049710E-02 
TP 123128E=02 
0.0 
2.158201E-02 
2.612677E-02 


Ti 
3.410318E-01 
4.013026E-01 
3.98SE11E=01 
3.500633E-01 
2.641148E-01 
1.477000E-01 
0.0 
3.810S67E=-01 
3.677065E-01 


CEM E Not 


t2 

3.671802E-01 
a.3191G6SE=o1 
4.290054E-01 
3.767858E-01 
2.842394E-01 
1.591415E=0) 
0.0 

4.100043E-01 
3.956128E-01 


CEM ENT 


3 
3.900730E-01 
4.586506E-01 
4.SS5710E-01 
4.001232E-01 
3.018203E-01 
1.691380E-01 
0.0 
4.352980E-01 
4.199965E-01 


Vee © tT Oun 


Rl 
4.645270E-06 
-1,.093424E-01 
-8.48906S5E-02 
-6.486823E-02 
-4.680381E-02 
-S.433842E-02 
0.0 
-8.700369E-02 
-6.723669E-02 
AUGUST 


VE CT G-k 


Rl 
1.61391 2E-05 
-1.440907E-01 
=1.10Z2358E-01 
-8.435494E-02 
-5.600928E-02 
-7.315342E-02 

0.0 

-1.112604E-01 
=§8.SG3216E-02 
AUGUST 


V-E°CT OUR 


Rl 
3.739091E=05 
=1.684336E-01 
-1.28050S5E-01 
-9.799135E-02 
-6.228699E-02 
-8.6365S8E-02 
0.0 
-1.280889E-01 
-9.839413E-02 
AUGUST 


V ECT. Ose 


Rl 
6.111067E-05 
~1.876912E-01 
-1.422006E-01 
-1.08780S5E-01 
-6.725361E-02 
~9.691537E-02 
0.0 
-1.413818E-01 
-1.084568E-01 
AUGUST 


VECTOR 


Rl 
8.855948E-05 
-2.038171E-01 
-1.540870E-01 
-1.178264E-01 
-7.144435E-02 
=1.058557E=-01 
0.0 
SL ocoetcene. 
-1.168775E-01 

AUGUST 


VEC Te rR 


Rl 
1.192166E-04 
-2.177948E=-01 
-1.644178E-01 
-1.256798E-01 
-7.511331E-02 
-1,137031E-01 
0.0 
-1.622089E-01 
-1.241771E-01 
AUGUST 
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R2 
-3.444421E-03 
~1.548555E-02 

2.127886E-02 
7.16809 4E-02 
7.11407 75-02 
1.690515E-01 
0.0 
-2.671536E-02 
2.617735E-02 


SUBCASE 10 


R3 
=S.7923976—07 
$.126880E-03 
S.170402E-04 
-2.548040E-03 
=2.389323E-03 
-6.277717E-03 
0.0 
6.08493 7E-03 
3.8290S50E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.488237E-02 
-1.8S7800E=02 
2.529720E-02 
9.194899E-02 
8.733071E-02 
2.124966E-01 
0.0 
-3.446111E-02 
3.339537E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.316884E-02 
~2.091648E-02 
2-e21Z250E—-U7c 
1.061213E-01 
9.882587E-02 
2.427074E-01 
0.0 
=S 08 b220n 02 
3.836816E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.064701E-02 
=2 20507 OG O02 
3.0871 S59E=02 
L.173396E=01 
1.080389E-01 
2.665863E-01 
0.0 
-4.399104E-02 
4.226176E-02 


SUBCASE 20 


R3 
-1.273246E-06 
7.918866E-03 
9.$80322E-04 
-4.249698E-03 
-3.708S508E-03 
-1.026866E-02 
0.0 
9. 755201603 
5.659220E-04 


PAGE 


PAGE 


SUBCASE 30 


R3 
-1.831720E-06 
1.026163E-02 
1.336702E=03 
-$.698113E-03 
-4.81892SE-03 
=-1.36501SE-02 
0.0 
1.283924E-02 
7.265609E-04 


SUBCASE 40 


R3 
-2.1525988E-06 
1.235824E-02 
1.678923E-03 
=6.996683E=03 
-$.813071E-03 
-1.668954E-02 
0.0 
1.558977E-02 
8.778234E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.722878E-02 
-2.446296E-02 
3.207 029602 
1.267631E-01 
Ld. logoste-O1 
2.866232E-01 
0.0 
-4.744458E-02 
4.550137E-02 


SUBCASE 50 


R3 
-2.176700E-06 
1.428832E-02 
1.997S4SE=-03 
=8.191791E-03 
-6.729087E-03 
-1.949869E-02 
0.0 
1.811268E=-02 
1.024107E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.295889E-02 
-2.S86929E-02 
3.432596E-02 
1.349615E=-01 
1.227042E-01 
3.040375E-01 
0.0 
=>. 059230 —02 
4.829361E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R3 

=1.6012756-00 
1.609335E=02 
2-299629E=03 
-9.308717E-03 
-7 .S87337E-03 
-2.213838E-02 
0.0 
2.046484E-02 
1.167591E-03 


PAGE 


PAGE 


PAGE 


PAGE 


256 


eon 


258 


Zo 


260 


261 


d 


1 


y 


LOAD STEP = 9.00000E+00 
POINT ID. TYPE at 
sf G 9.145248E-03 
2 G 1.407440E-02 
3 G 1.616233E=-02 
4 G 2.103836E-02 
5 G 1.889123E-02 
6 G 1.199899E-02 
q G 0.0 
8 G 1.229070E-02 
=) G 1.579438E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
NINE TENTHS, 300 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TIPE ay 
1 G 9.859617E-03 
2 G 1.518807E-02 
3 G 1.96179SE-02 
4 G 2.2%30z275-02 
= G 2.041808E-02 
6 G 1.298912E-02 
7 G 0.0 
8 G 1.326539E-02 
3 G 1.705501E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
ONE, 300 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE Ti 
i G 1.054351E-02 
a G 1.625744E-02 
3 G 2.101739E-02 
4 G 2.436835E-02 
3 G 2.188871E-02 
6 G 1.394394E-02 
7 G 0.0 
8 G 1.420082E-02 
“e G 1.826702E-02 


| LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


I 


. 


° 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


i 


wDdiI NAW SW Nh 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


300 DEG 


8 .00000E+00 


Tore 


AAAAAMHHAG 


300 DEG 


Tl 
-395394E-03 
-290898E-02 
- 664109E-02 
-926681E-02 
. 7298 50E=02 
.096752E=02 
a0 
oi 2Z70Z2ZE=02 
-447691E-02 


Kr OR rR rR ee wo 


Tt 
2.371495E-03 
3.666557E-03 
4.668949E-03 
5.388543E-03 
4.853522E-03 
2.970786E-03 


3.176010E-03 
4.101096E-03 


TL 
3.729725E-03 
5.736610E-03 
7.334214E-03 
8. 469090E-03 
7.614023E-03 
4.728916E-03 
0.0 
4.986551E-03 


ONE TENTH, 350 DEG 
LOAD STEP = 2.00000E+00 
POINT ID. TYPE 
il G 
2 G 
3 G 
4 G 
=) G 
6 G 
7 G 0.0 
8 G 
3 G 
TWO TENTHS, 350 DEG 
LOAD STEP = 3.00000E+00 
POINT ID. TYPE 
i G 
2 G 
S G 
4 G 
5 G 
6 G 
U G 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


6.415078E-03 


nastran_final_results_positve temp.txt 


DISPLACEMENT 


Tz 
-040754E-06 
- 700212E-02 
-243589E-02 
-013578E-02 
-27309SE-02 
- 247294E-02 
-9 
2-5 720080E-O2 
2.894907E-02 


OPN WW Ne 


Dir s FP LA 


TZ 
1.248612E-06 
2.951490E-02 
3.546166E-02 
3.295346E-02 
2.486138E-02 
1.365823E-02 
0.0 
2.6118S57E-02 
3.1638 S58E-02 


DIS PLA 


T2 
1.466301E-06 
3.192129E-02 
3.836136E=02 
3.565548E-02 
2.690544E-02 
1.479644E-02 
0.0 
2.823826E-02 
3.421653E-02 


a3 

4.105718E-01 
4.825325E-01 
4.793001E-01 
4.20972SE-01 
3.175318E-01 
1.780727E-01 
0.0 

4.5790S57E-01 
4.417904E-01 


GEM ENT 


73 
4.292223E-01 
5 .042135E-01 
5.008400E-01 
4.399018E-01 
3.318010E-01 
1.861885E-01 
0.0 
4.78440SE-01 
4.615857E-01 


GEM E NT 


T3 
4.463950E-01 
5.241349E-01 
5.206300E-01 
4.572962E-01 
3.449173E-01 
1.936498E-01 
0.0 
4.973182E-01 
4.797833E-01 


DISPLACEMENT 


TZ 
1.693159E-06 
3.423667E-02 
4.115329E-02 
3.825870E-02 
2.887578E-02 
1.589447E-02 
0.0 
3.027851E=-02 
3.669976E-02 


r3 

4.623542E-01 
5.426119E-01 
5.389833E-01 
4.734306E-01 
3.570672ZE-01 
2.005741E-01 
0.0 

5.148355E-01 
4.966691E-01 


Dies LACE ME NT 


T2 
7.320489E-08 
7.2757 17E-03 
8.747096E-03 
8.120810E-03 
6.105624E-03 
3.2652 736-03 
0.0 
6.528637E-03 
7.899066E-03 


DIS 2 LA 


T2 
1.887200E-07 
1.164003E-02 
1.397976E-02 
1.297885E-02 
9.771534E-03 
§.282075E-03 
0.0 
1263821 36-02 
1. 2ooe835-02 


pe 

2-1LI0ZIJE=01 
2.549841E-01 
2. 530893E=01 
2.222783E-01 
1.678543E-01 
9.291868E-02 
0.0 

2.429127E-01 
2.3451 22E=01 


G EME Nes 


73 
2.718346E-01 
3.198259E-01 
3.175620E-01 
2.788986E-01 
2.105061E-01 
Leif iZse-01 
0.0 
3.041144E-01 
2.935203E-01 


VECTOR 


Rl 
1.527310E-04 
=2.S0L9375-01 
-1.736036E-01 
-1.326578E-01 
-7.840219E-02 
=] .2075Z1E-01 

0.0 

-1.708181E-01 
-1.306543E-01 
AUGUST 


ab C TO R 


Rl 
1.888263E-04 
=2 4137575 —01 
-1.819055E-01 
-1.389618E-01 
=8.139946E-02 
-1.271884E-01 
0.0 
-1.786019E-01 
=). 30S e755-U8 
AUGUST 


VEC TOR 


Rl 
2.272865E-04 
-2.515858E-01 
-1.895001E-01 
-1.447279E-01 
-8.416432E-02 
-1.331372E-01 
0.0 
=i. bot 2Ose=O) 
-1.418357E-01 
AUGUST 


VECTOR 


Rl 

2.679370E-04 
-2.609986E-01 
=1.965135E-01 
=) -SOQDSmn—oL 
-8.67386S5E-02 
-1.386875E-01 

0.0 
= 1, 920 fe ee 
-1.467588E-01 


AUGUST 


VEC 1708 


Rl 
4.630460E-06 
-1.091455E-01 
-8.472092E-02 
-6.478049E-02 
-4.678436E-02 
=5. cb 1026E=02 
0.0 
-8.692455E-02 
-6.715883E-02 
AUGUST 


VECTOR 


Rl 
1.808593E-05 
-1.439630E-01 
-1.101564E-01 
-8.427811E-02 
-5.601090E-02 
-7.271501E-02 
0.0 
=1.1i2Zi77eE-01 
-8.557276E-02 
AUGUST 
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R2 
9.791000E-02 
-2.71001SE-02 
3.588490E-02 
1.422623E-01 
1.288438E-01 
3.195276E-01 
0.0 
~5.296138E-02 
3-075677E-02 


=). 


1 
2 
=a 


0 
2 


SUBCASE 70 


R3 
178735E-06 


-779864E-02 
-989505E-03 
-036403E-02 
-8. 
=2. 


400363E-03 
464609E-02 


0 
- 268143E-02 
tke 


309507E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1 125612 =01 
=2  8L8697E-02 
3. 129Z11E-02 
1.488726E-01 
1.344316E-01 
3.335351E-01 
0.0 
-5.523369E-02 
5.296S589E-02 


-l. 
je 
ag 


=). 


Sele 


=2, 
0. 
Ze 
le 


SUBCASE 80 


R3 
074963E-07 
942116E-02 
870061E-03 
136891E-02 
176566E-03 
704701E-02 
0 
478626E-02 
450590E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.257649E-01 
=2.915262E=-02 
3.857545E-02 
1.549324E-01 
1.395768E-01 
3.463593E-01 
0.0 
=5.726577E=-02 
5-497207E-02 


WN 


eh 
le 
a2. 
0. 
2s 
us 


SUBCASE 90 


R3 


- 36902 5E-06 
-097310E-02 
-143323E-03 
233139E-02 


921934E-03 
935907E-02 
0 

679646E-02 
591287E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.387966E-01 
-3.001457E-02 
3.975530E-02 
1.605414E-01 
1.443572E-01 
3.0821 29E=01 
0.0 
-5.909856E-02 
>. 682 1SSE=02 


SUBCASE 10 


R3 


3.263949E-06 
2.246363E-02 
3.410762E-03 


-1.325752E-02 
-1.064092E-02 
-3.159559E-02 


0.0 


rae 


872492E-02 


1.731883E=-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
-3.476444E-03 
-1.559989E-02 

21532276 =02 
7.157630E-02 
7.160768E-02 
1.691005E-01 
0.0 
-2.661762E-02 
2.616498E-02 


SUBCASE 10 


R3 


-5.806948E-07 


5.135071E-03 
4.999061E-04 
-2.537698E-03 


-2.406012E-03 


-6.241180E-03 
0.0 


6. 
a. 


071128E-03 
852794E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.482835E-02 
-1.868842E-02 
2.551834E-02 
9.188408E-02 
8.770895E-02 
2.lZos0ce On 
0.0 
-3.436704E-02 
3.337402E-02 


qs 
3. 


SUBCASE 20 


R3 


-1.275194E-06 


928989E-03 
383397E-04 


-4.238381E-03 


=a. 
oon 
Q. 
3. 
De 


T25113E-03 
023089E-02 
0 

739504E-03 
693221E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 
1 


PAGE 


PAGE 


PAGE 


262 


263 


264 


Loa 


256 


Zon 


1 


1 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


WDWAYMH UM L£WNE 


350 DEG 


4 .00000E+00 


TYPE 


Cy Gi G) GC) GC) Cd Cd CG CD 


amet 

4.857322E-03 
7.460625E-03 
9.563133E-03 
1.104917E-02 
9.92534 6E-03 
6.209685E-03 
0.0 

6.496992E-03 
8.347698E-03 


nastran_final_results_positve_temp.txt 


DIS PLA 


TZ 
3.278347E-07 
1.529932E-02 
1.836963E-02 
1.705508E-02 
1.284671E-02 
6.981382E-03 
0.0 
1.360627E-02 
1.645789E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


WwODWrHInUWN 4 WHF 


350 DEG 


5.00000E+00 


TYPE 


G} G} 01 © OF C1 OF O OF 


T2 
5.854804E-03 
8.990797E-03 
1.154697E=-02 
1.334866E-02 
1.198623E-02 
7.534479E-03 
0.0 
7.838324E-03 
1.006672E-02 


Del so ) wee 


Te 
4.852837E-07 
1.856199E-02 
2.228660E-02 
2.069364E-02 
1.559240E-02 
8.501718E-03 
0.0 
1.647852E=-02 
1.993708E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT IO. 


War AWLWNeH 


350 DEG 


€6.00000E+00 


TYPE 


AKOHKMHAOA OH 


TL 
6.764079E-03 
1.039041E-02 
1.336528E-02 
1.545893E-02 
1.387882E-02 
8.754029E-03 
0.0 
9.065155E-03 
1.164186E-02 


DIS PLA 


Ta 
6.576447E-07 
2.155637E-02 
2.588426E-02 
2.403752E-02 
1.811682E-02 
9.901644E-03 
0.0 
1.911404E-02 


2.313253E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wor nAMLWNH 


350 DEG 


7. 00000E+00 


TYPE 


OOOO OOO O 


Tl 
.607771E-03 
~169337E-02 
- 906099E-02 
-742926E-02 
- 564730E-02 
-895806E-03 
-0 
-020698E-02 
~311058E-02 


PRPOWRPRHP 4 


Dis © Lak 


2 
8.430965E-07 
2.435198E-02 
2.924569E-02 
2.716378E-02 
2.047811E-02 
1.121272E-02 
0.0 
2.157471E-02 
2.611E57E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WDAHMNLWNPE 


350 DEG 


8.00000E+00 


TYPE 


AKOKHHAADAAA 


Tl 
8.399854E-03 
1.292057E-02 
1.666059E-02 
1.929003E-02 
1.731882E-02 
1.097675E-02 
0.0 
1.128201E-02 
1.449594E-02 


DISPLA 


le 

1.040245E-06 
2 .699176E-02 
3.242211E-02 
3.011985E-62 
2.271203E-02 
1.245438E-02 
0.0 

2.389864E-02 
2.894093E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


WDIMDMSLWNH 


350 DEG 


9.00000E+00 


TYPE 


AMOKMAKNAAAY 


TL 
9.149737E-03 
1.408604E-02 
1.818186E-02 
2.106162E-02 
1.891157E=02 
1.200824E-02 
0.0 
1. 2o0252n-U2 
1.581343E-02 


Delo © L A 


Tz 
1.248046E-06 
2.950457E-02 
3.544793E-02 
3.293759E-02 
2.484253E-02 
1.363968E-02 
0.0 
2.611138E-02 
3. 16S0S1E=02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


CoE M Estee 


Ts 
3.104949E-01 
3.6537 11E=01 
3.628388E-01 
3.186597E-01 
2.404437E-01 
1.341969E=-01 
0.0 
3.471277E=-01 
3.349902E-01 


CEM -ENet 


ge! 

3.4laGeou-oL 
4.016224E-01 
3.988722E-01 
3.503054E-01 
2.642729E-01 
1.477472E-01 
0.0 

3.813833E-01 
3.680149E-01 


CEMENT 


T3 
3.674905E-01 
4.322136E-01 
4.292757E-01 
3.770108E-01 
2.843868E-01 
1.591853E-01 
0.0 
4.103083E-01 
3.959001E-01 


CE Meenas 


T3 
3.903655E-01 
4.589307E-01 
4.558258E-01 
4.003354E-01 
3-O1SS96E=07 
1.691793E-01 
0.0 
4.355848E-01 
4.20267 6E-01 


CEM EN T 


T3 
4.108500E-01 
4.827991E-01 
4.795426E-01 
4.211745E-01 
3.17664 7E-01 
1.781121E=01 
0.0 
4.581787E-01 
4.420485E-01 


CEMENT 


T3 
4.294887E-01 
5.04468 9E-01 
§.010725E-01 
4.400954E-01 
3. 319287E-07 
1.862263E-01 
0.0 
4.787022E-01 
4.618331E-01 


VECTOR 


Rl 
3.733337E=05 
-1.683142E-01 
-1.279804E-01 
-9.791681E-02 
-6.229918E-02 
-8.597846E-02 
0.0 
-1.280508E-01 
-9.834041E-02 
AUGUST 


VeE GC TOR 


Rl 
6.103665E-05 
-1.875743E-01 
=) 542132sE-0) 
-1.087073E=-01 
-6.727016E-02 
-9.656009E-02 

0.0 

-1.413450E-01 
-1.084064E-01 
AUGUST 


VEC T OF; 


Rl 
8.846173E-05 
-2.037011E-01 
~1.540181E-01 
-1.177546E-01 
-7.146326E-02 
=le 0D 02s ob 0l 

0.0 

-1.524906E-01 
-1.168294E-01 
AUGUST 


VECTOR 


Rl 

1.191050E-04 
-2.176818E-01 
-1.643505E-01 
-1.256098E-01 
=7.513366E-02 
-1.133889E-01 

0.0 
-1.621734E-01 


-1.241314E=01 © 


AUGUST 


VEC ft OR 


Rl 
1.52604 6E-04 
-2.300845E-01 
=]. 735389E-01 
-1.325899E-01 
-7 .842363E-02 
=1.204526E-01 
0.0 
~1.707841E-01 
-1.306107E-01 
AUGUST 


V E-C 7 ©.R 


Rl 
1.886860E-04 
-2.412701E-01 
=. 6184s25-01 
-1.3889S8E-01 
-8.142164E-02 
-1.269012E-01 
0.0 
-1.785693E-01 
-1.364563E-01 
AUGUST 


Page 13 


162 


R2 
3.311871E-02 
~2.101783E-02 
2.840982E-02 
1.060603E-01 
9.915807E-02 
2.427431E-01 
0.0 
-3.972953E-02 
3.834802E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.059585E-02 
B2.292969E-02 
3.075313E-02 
1.172818E-01 
1.083418E-01 
2.666197E-01 
0.0 
-4.391624E=02 
4.224337E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.717764E-02 
-2.455098E-02 
3.274478E-02 
1.267076E-01 
1.161350E-01 
2.866550E-01 
0.0 
-4.737612E-02 
4.548479E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.290831E-02 
-2.595287E-02 
3.448630E-02 
1.349082E-01 
1.229699E-01 
3.040682E-01 
0.0 
-5.032849E-02 
4.827828E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

9.786027E-02 
=2.718023E=-02 
3.603790E-02 
1.422110E-01 
1.290964E-01 
321959) GE=0) 
0.90 
-5.290119E-02 
5.074237E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
PelZiO73E=01 
~2.826409E-02 
3.743899E-02 
1.488231E-01 
1.346735E-01 
3.335645E-01 
0.0 
-5.517653E-02 
Dee9o2ecnaue 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 30 


R3 
-1.837423E-06 
1.027318E-02 
1s lGiliE-03 
-5.685914E-03 
-4.835480E-03 
-1.361213E-02 
0.0 
1.282332E-02 
7.301614E-04 


SUBCASE 40 


R3 
-2.160220E-06 
1.237059E-02 
1.657910E-03 
-6.984108E-03 
-5.829583E-03 
-1.665123E-02 
0.0 
1.557388E-02 
8.814840E-04 


SUBCASE 50 


R3 
-2.185476E-06 
1.430125E-02 
1.976296E-03 
-8.17858S5E-03 
-6.745568E-03 
~1.946019E-02 
0.0 
1.809693E-02 
1.027749E-03 


SUBCASE 60 


R3 
-1.872445E-06 
1.610669E-02 
2.278172E-03 
-9.295225E-03 
-7.603799E-03 
-2.209977E-02 
0.0 
2.044918E-02 
1.171218E-03 


SUBCASE 70 


R3 
-1.192336E-06 
1.781230E-02 
2.567872E-03 
-1.035035E-02 
-8.416805E-03 
-2.460743E-02 
0.0 
2.266585E-02 
1.313120E-03 


SUBCASE 80 


R3 
-1.236320E-07 
1.943508E-02 
2.848284E-03 
=i, 1Jas08E—02 
-9.192995E-03 
-2.700833E-02 
0.0 
2.477075E-02 
1.454182E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


258 


20 


260 


261 


262 


263 


nastran_final_results_positve_temp.txt 


NINE TENTHS, 350 DEG SUBCASE 930 
LOAD STEP = 1.0C000E+01 
Pet SPLACE MENT VECTOR 
POINT ID. TYPE T) T2 T3 R1 R2 R3 
1 G 9.864134E-03 1.465681E-06 4.466515E-01 2.271329E-04 1.257172E-01 1.350265E-06 
2 G 1.519975E-02 3.191101E-02 5.243810E-01 -2.514834E-01 -2.922722E-02 2.098723E-02 
3 © 1.9637S51E-02 3.834770E-02 5.208541E-01 -1.894400E-01 3.871709E-02 3.121427E-03 
4 G 2.275857E-02 3.563965E-02 4.574828E-01 -1.446638E-01 1.548845E-01 -1.231746F-02 
5 fe 2.043847E-02 2.688665E-02 3.450406E-01 -8.418700E-02 1.398095E-01 -9.938353E-03 
6 G 1.299839E-02 1.477790E-02 1.936864E-01 -1.32860SE-01  3.463882E-01 -2.932038E-02 
7 6 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.327723E-02 2.823112E-02 4.975703E-01 -1.856954E-01 -5.721118E-02 2.678104E-02 
9 G 1.707410E-02 3.420852E-02  4.800217E-01 -1.417958E-01 5.495916E-02 1.594854E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, 350 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DXYS PLACEMENT VECTOR 
POINT ID. TYPE sel = T3 R1 R2 R3 
1 S 1.054806E-02 1.692485E-06 4.626021E-01 2.677707E-04 1.387500E-01 3.242490E-06 
2 G 1.626915E-02 3.422644E-02 5.428500E-01 -2.608993E-01 -3.008695E-02 2.247793E-02 
3 S 2.103698E-02 4.113968E-02 5.392001E-01 -1.964553E-01  3.989239F-02 3.388768E-03 
4 G 2.439168E-02 3.824294E-02 4.736111E-01 -1.499910E-01 1.604950E-01 -1.324351E-02 
5 G 2.190916E-02 2.885706E-02 3.572066E-01 -8.676167E-02 1.445820E-01 ~-1.065734E-02 
6 G 1.395323E-02 1.587594E-02 2.006095E-01 -1.384199E-01 3.582415E-01 -3.155690E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.421269E-02  3.027142E-02  5.150793E-01 -1.922809E-01 -5.904621E-02 2.870956E-02 
9 G 1.828614E-02 3.669181E-02 4.968997E-01 -1.467205E-01 5.679954E-02 1.735423E-03 
INE TENTH, 400 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DISPLACEMENT VEC TO R 
POINT ID. TYPE 7 2 T3 Rl R2 R3 
sf G 2.375595E-03 7.316699E-08 2.175462E-01 4.605499E-06 -3.526167E-03 -5.823217E-07 
2 G 3.676803E-03 7.267762E-03 2.555033E-01 -1.091997E-01 -1.57680S5SE-02 5$.143355E-03 
3 G 4.688556E-03 8.735888E-03 2.535690E-01 -8.486806E-02 2.183642E-02 4.777535E-04 
4 G 5§.411728E-03 8.105053E-03 2.226620E-01 -6.474157E-02 7.153090E-02 -2.530499E-03 
5 G 4.872420E-03 6.085756E-03 1.680888E-01 -4.672921E-02 7.208692E-02 -2.423175E-03 
6 G 2.979317E-03 3.244825E-03 9.298830E-02 -5.324136E-02 1.691299E-01 -6.203623E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 3.187724E-03 6.521059E-03 2.434190E-01 -8.696756E-02 -2.645250E-02 6.051285E-03 
9 G 4.119399E-03 7.889617E-03 2.349769E-01 -6.711987E-02 2.611279E-02 3.8987S58E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, 400 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
DISPLACEMENT VECTOR 
POINT ID. TYPE TI 72 T3 R1 R2 R3 
at G 3.733935E-03 1.885SO01E-07 2.722536E-01 1.805493E-05 1.478611E-02 -1.279221E-06 
2 G 5.748134E-03 1.162900E-02 3.202210E-01 -1.437745E-01 -1.879212E-02 7.940109E-03 
3 G 7.353284E-03 1.396521E-02 3.179187E-01 -1.100140E-01 2.573429E-02 9.192888EF-04 
4 G 8.491748E-03 1.296247E-02 2.791967E-01 -8.418063E-02 9.181464E-02 -4.225964E-03 
5 G 7.633354E-03 9.751987E-03 2.106973E-01 -5.600208E-02 8.808847E-02 -3.742016E-03 
6 G 4.737653E-03 5.263553E-03 1.172291E-01 -7.226331E-02 2.125671E-01 -1.019221E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 4.998117E-03 1.037460E-02 3.045231E-01 -1.111432E-01 -3.428253E-02 9.724974E-03 
9 G 6.433945E-03 1.254815E-02 2.939083E-01 -8.549895E-02  3.335973E-02 5.7235S52E-04 
_ LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 257 
THREE TENTHS, 400 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 
DPS PLACEMENT VECTOR 
POINT ID. TYPE Ti T2 73 Rl R2 R3 
1 G 4.861585E-03 3.278584E-07 3.108619E-01  3.726604E-05  3.306700E-02 -1.84106S5E-06 
2 G 7.472223E-03 1.528826E-02 3.657176E-01 -1.681421E-01 -2.111217E-02 1.028525E-02 
3 G 9.582272E-03 1.835S506E-02 3.631519E-01 -1.278556E-01  2.860260E-02 1.296369E-03 
4 G 1.107191E-02 1.703870E-02 3.189213E-01 -9.782568E-02 1.059956E-01 -5.672789F-03 
5 G 9.944879E-03 1.282728E-02 2.406130E-01 -6.230319E-02 9.949146E-02 -4.852245E-03 
6 G 6.218484E-03 6.962782E-03 1.342463E-01 -8.557986E-02 2.42773S5E-01 -1.357308E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 6.508590E-03 1.359880E-02 3.474863E-01 -1.279864E-01 -3.965485E-02 1.280859E-02 
9 G 8.366616E-03 1.644967E-02 3.353307E-01 -9.827553E-02 3.833449£E-02 7.333368E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 258 
_ FOUR TENTHS, 400 DEG SUBCASE 40 
LOAD STEP = 5.00000E+00 
DISPLACEMENT VECTOR 
) POINT ID. TYPE al 2 r3 Rl R2 R3 
rl G 5.859133E-03 4.848964E-07 3.416995E-01 6.095717E-05 5.054416E-02 -2.167042E-06 
2 G 9.002356E-03 1.855123E-02 4.019397E-01 -1.874304E-01 -2.30200S5E-02 1.238324E-02 
3 G 1.156625E-02 2.227236E-02  3.991598E-01 -1.420357E-01 3.093221E-02 1.637372E-03 
4 G 1.337159E-02 2.067743E-02 3.505453E-01 -1.086259E-01 1.172219£-01 -6.970818E-03 
5 G 1.20060SE-02 1.557316E-02 2.644292E-01 -6.728283E-02 1.086453E-01 -5.846215E-03 
6 G 7.543447E-03 8.483130E-03 1.477931E-01 -9.619916E-02 2.666505E-01 -1.661240E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 7.84998S5E-03 1.647112E-02 3.817101E-01 -1.412949E-01 -4.384582E-02 1.555870E-02 
9 G 1.008567E-02 1.992885E-02 3.68324S5E-01 -1.08350S5SE-01 4.222854E-02 8.84877S5E-04 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
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4, 


2000 MSC/NASTRAN 2/ 9/99 


il 


1 


1 


i 


FIVE TENTHS, 
LOAD ES Ter = 


POINT ID. 


wmrwAnwmr WNP 


MARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


400 DEG 


6.00000E+00 


TYPE 


AHHAHHHH A 


SIX TENTHS, 100 DEG 


LOAD STEP = 


POINT ID. 


OU DOIHHSL WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


worynwsLuwnre 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


wow nuws WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


WDIRHNLWNHPH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 400 DEG 
LOAD STEP = 


POINT ID. 


woInULwWNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


nel 

-768455E-03 
-040198E-02 
- 338463E-02 
-548196E-02 
- J89881E-02 
.76398SE-03 
0.0 

9.076860E-03 
1.166084E-02 


DrPH HH 


7.00000E+00 


nastran_final_results_positve_temp.txt 


mM A IP ey ON CS IS el 13 Oe 


T2 
-572263E-07 
»LS4573E-02 
-907 01 9E=02 
-402142E-02 
-809770E-02 
-883063E-03 
9 
- 9L0670E-02 
~312433E-02 


NrRPOWrRNNN GH 


TES 


oO 


AaavnvavaA an 


400 DEG 


2 
7.612186E-03 
1.170497E-02 
1.508040E-02 
1. 745237E-02 
1.566741E-02 
9.904919E=-03 
0.0 
2202197 2E-02 
1.312958E-02 


8. 00000E+00 


oP 


AvvHHHHHaAAA 


400 DEG 


Tl 
§.404304E-03 
1. 2932Z20E=902 
1.668005E-02 
1.931319E-02 
1. 7339035-02 
1.098591E-02 
0.0 
1.129379E-02 
124514975 -02 


9.00000E+00 


TEE 


AaAKHHHAHA AH oH 


400 DEG 


Tl 
9.154217E-03 
1.409769E-02 
1.820136E-02 
2.108484E-02 
1 .SSS1aSE=02 
1.201743E-02 
0.0 
1.231432E-02 
1.S583249E=02 


1.00000E+01 


TX EE 


AaAHHHAHAaAAN 


aa 

9.868643E-03 
1.521143E-02 
1.965705E-02 
2.279 1age=02 
2.04S8992E=-02 
1.300761E-02 
0.0 

1.328906E-02 
LT. 709319E=02 


1.10000E+01 


TYFE 


AvAHHHHAHHvaAA 


ey! 

1.055259E-02 
1.628086E-02 
2.105656E-02 
2.441499E-02 
2.192957E-02 
1.396248E-02 
0.0 

1.422455E-02 
1.830526E-02 


Des Ebon 


T2 
§8.426235E-07 
2.434145E-02 
2.923174E=-02 
-714775E-02 
-045910E-02 
-119415E-02 
0 
-156743E-02 
-611042E-02 


NNOrRNN 


72 
3.678010E-01 
4.32509S5E=-01 
4.295443E-01 
3.772346E-01 
2. d45gge5-01 
1.592285E-01 
0.0 
4.106124E-01 
3.961880E=01 


Pe ay 


T3 
2-9065912—01 
4.592100E-01 
4.560797E-01 
4.005468E-01 
3.020985E-01 
1.692202E-01 
0.0 
4.25877 75-01 
4.205391E=01 


DISPLACEMENT 


T2 
1.039718E-06 
2.698131E-02 
3.240825E-02 
3.010390E-02 
2.269310E-02 
1. 2435926-02 
0.0 
2.389141E-02 
2.893284E-02 


T3 
4.111282E-01 
4.830652E-01 
4.797845E-01 
4.213760E-01 
3.177974E-01 
1.781513E-01 
0.0 
4.584518E-01 
4.423069E-01 


Dis FP ib Ae Eee 


nies 

- 247467E-06 
-949419E-02 
-543415E-02 
29214 CE=02 
-4823698E-02 
- J6Z1T3E=02 
ate) 

- 610420E-02 
- 162227E-02 


WNHORPN WW Ne 


ae) 

4.297552E=01 
5.047241E-01 
5.013046E-01 
4.402887E-01 
J 220 5625-05 
Lee ceat EOL 
0.0 

4.789639E-01 
4.620808E-01 


DIS PLACEM EDN 7 


a2 

1.465050E-06 
3.190069E-02 
3.833400E-02 
3.562384E-02 
2.686797E~-02 
1.475936E-02 
0.0 

2.822400E-02 
3.420053E-02 


DIS PLA 


TZ 
1.691803E-06 
3.421618E-02 
4.112605E-02 
aadz2crlee-—02 
2.893835E-02 
1.585742E-02 
0.0 
3.026435E-02 
3.668388E-02 


v2 

4.469080E-01 
§.246270E-01 
§.210778E-01 
4.576691E-01 
3.451637E-01 
1.937229E-01 
0.0 

4.978225E-01 
4.802602E-01 


CoE Me Nes, 


v3 
4.628499E-01 
5.430880E-01 
5.394167E-01 
4.737915E-01 
3.573260E-01 
2.006450E-01 


VE Gio Rk 


=2 
=1 
=7 
-7 


=] 


Rl 


aaeee75—05 
-O3S712E-01 
-539348E-01 
-176785E-01 
-148017E-02 
sille 


051883E-01 


-0 
-524473E-01 
-167787E-01 


AUGUST 


SUBCASE 50 


R2 R3 
6.712630E-02 -2.194291E-06 
-2.463720E-02 1.431434E-02 
3.291308E-02 Deo osS05e—o3 
1.266510E-01 -8.165105E-03 
1.164171E-01 -6.762124E-03 
2.866855E-01 -1.942143E-02 
0.0 0.0 
~4.730994E-02 1.808158E-02 
4.547007E-02 eOslZ30b=03 


VE ea 


li. 
me Ae 
lve 
<1. 
elle 
Sars 

Or 
=i 


Rl 
189931E-04 
175609E-01 
642751E-01 
255375E-01 
§15299E-02 
130732E-01 
0 
621342E-01 


-1.240842E-01 


AUGUST 


V ECs. 0k 


We 
ar 


=e 


-7 
-1 


Rl 
524780E-04 
299702E-01 


- 734689E-01 
ae 


325206E-01 


-944444E-02 
~201524E-01 


0.0 


-1. 
eel 


707478E-01 
305663E-01 
AUGUST 


ob gee ear 


1. 
= 2s 
are 
=1% 
=-§. 
le 

0. 


Ri 
885452E-04 
411610E-01 
617772E-01 
388290E-01 
144341E-02 
266137E-01 
0 


-1.785352E-01 


-1. 


364142E-01 
AUGUST 


VEC 2 OR 


Pa 
a2. 
<1. 
=e 
ae 
=. 

0. 
=1. 
ie 


Rl 
26978S5E-04 
SI3787E-01 
§993772E-01 
445992E-01 
420940E-02 
325839E-01 
0 
856630E-01 
417556E-01 

AUGUST 


VECTOR 


Rl 


2.676033E-04 


=a 
<1 
aie 
=ae 


607983E-01 
963952E-01 
499283E-01 
678450E+02 


-1.381525E-01 


0.0 0.0 
3.153232E-01 -1.922499E-01 
4.971303E-01 -1.466819E-01 
AUGUST 
Page 15 
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4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 60 
R2 R3 
8.28S762E-02 -1.883469E-06 
-2.603541E-02 1.61Z013E-02 
3.464593E-02 2.256881E-03 
1.348544E-01 -9.281583E-03 
1.232357E-01 -7.620305E-03 
3.040983E-01 <-2.206105E-02 
0.0 0.0 
-5.026603E-02 2.043379E-02 
4.826406E-02 1.174741E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 70 
R2 R3 
9.781041E-02 -1.205694E-06 
=2.725959E-02 1.782601E-02 
3. 6139039E-02 2.546361E-03 
1.421595E-01 -1.033658E-02 
1,.293490E-01 -8.433278E-03 
3.195872E-01 -2.456874E-02 
0.0 0.0 
-5.284194E-02 2.265045E-02 
9.07287 3E-62 1.316653E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 80 
R2 R3 
1.120584E-01 -1.394339E-07 
-2.834068E-02 1.944901E-02 
3.758544E-02 2.9826607E-03 
1.497739E-01 =1.1394022E-02 
1.349152E-01 -9.209444E-03 
3.335938E-01 -2.696968E-02 
0.0 0.0 
-5.512005E-02 2.475539E-02 
5.293924E-02 1.457708E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 90 
R2 R3 
1.256693E-01 1.331924E-06 
=2.9301l372—-02 2.100135E-02 
3.885837E-02 3.099621E-03 
1.548366E-01 -1.230351E-02 
1.400420E+01 -9.954786E-03 
3.464170E-01 -2.928176E-02 
0.0 0.0 
-5.715714E-02 2.676572E+02 
5.494669E-02 1.598363E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 10 
R2 R3 
1.387030E-—01 3.221526E-06 
~3. OLS8S4E—02 2 .249220E-02 
4.002913E-02 3.366856E-03 
1.604486E-01 +1.322949E-02 
1.448065E-01 -1.067376E-02 
3.582700E-01 -3.151833E-02 
0.0 0.0 
-5.899432E-02 2.969431E-02 
5.678761E-02 1.738909E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


1 


PAGE 


260 


261 


262 


263 


264 


255 


q [ 


1; 


! 


ONE TENTH, 450 DEG 
LOAD STEP = 2.00000E+00 
POINT ID. TYPE ae 
1 G 2.379892E-03 
2 G 3. 688897E-03 
3 G 4.707457E-03 
4 G 5.434502E-03 
5 G 4.892296E-03 
6 G 2.988612E-03 
7 G 0.0 
8 G 3.199272E-03 
) G 4.138685E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
TWO TENTHS, 450 DEG 
LOAD STEP = 3.00000E+00 
POINT ID. TYPE To 
I 6 3.73805S5E-03 
2 G 5.760032E-03 
3 G 7.372047E-03 
4 G 8.513919E-03 
5 G 7.652112E-03 
S G 4.745886E-03 
7 G 0.0 
8 G 5.009577E-03 
9 G 6.452877E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
THREE TENTHS, 450 DEG 
LOAD STEP = 4.00000E+00 
POINT ID. TYPE TL 
il G 4.865836E-03 
2 G 7.484106E-03 
a G 9.601242E-03 
4 G 1.109451E-02 
S G 9.964416E-03 
6 G 6.227275E-03 
7] G 0.0 
8 G 6.520138E-03 
9 G 8.385642E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FOUR TENTHS, 450 DEG 
LOAD STEP = 5.00000E+00 
POINT ID. TYPE Tl 
1 G 5 .863461E-03 
2 G 9.013922E-03 
3 G 1.158552E-02 
4 G 1.339451E-02 
5 G 1.202S585E-02 
6 G 7.55237SE-03 
7 G 0.0 
8 G 7.861647E-03 
g G 1.010461E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
FIVE TENTHS, 450 DEG 
LOAD STEP = 6.00000E+00 
POINT ID. TYPE TI 
1 G 6.772830E-03 
2 G 1.041356E-02. 
3 G 1.340398E-02 
4 G 1.550500E-02 
Gi G 1.391879E-02 
6 G 8.772109E-03 
7 G 0.0 
8 G 9.088566E-03 
9 G 1.167981E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
SIX TENTHS, 450 DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TYPE Tl 
i G 7.616600E-03 
2 G 1.171657E-02 
3 G 1.509981E-02 
4 G 1.747548E-02 
5 G 1.568751E-02 
6 G 9.914004E-03 
7 G 0.0 
8 G 1.023046E-02 
9 G 1.314859E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


nastran_final_results positve temp. 


“a 
Te 
‘ansteae=O08 
1 eens Le=Os 
8, -2L0363E=-03 


I 


8.089309E-03 
6.066959E-03 
3 +226925E-03 
0.¢ 

6251396 7E=03 
7.88240SE-03 


SP LA-G EME Nat 


e. 
2.180728E-01 
2.559908E=-01 
2.540043E-01 
2.230393E-01 
1.683361E-01 
9.306674E-02 
0.0 
2.439357E-01 
2.354764E-01 


Qeig ste su on CUE MLE BT 


2 
1.652692E-07 
1.161694E-02 
1.394958E-02 
1.294S565E-02 
9.732138E-03 
5.234903E-03 
0.0 
LeJs0/O03E=02 
1. Z2S4015E-02 


ire 

2.726732E-01 
3.206082E-01 
3.182650E-01 
2.794884E~01 
2.108834E-01 
1.172817E-01 
0.0 

3.049321E-01 
2.943000E-01 


Sis PLACEMENT 


T2 
3.27761 96-07 
1.527649E-02 
1.833982E-02 
1. 702225602 
1.280789E-02 
6.944221E-03 
0.0 
eee BEE ial. 
1.644170E-02 


3 

3. LiZ286E-0l 
3.660582E-01 
3.634581E-01 
3.191809E-01 
2.407822E-01 
1.342958E-01 
0.0 

3.478452E-01 
3.356743E-01 


Delos fo A CoeeM EN T 


he 

4.845360E-07 
1.854048E~-02 
2.225816E-02 
2.066126E-02 
1 .525394E702 
8. 463560E-03 
0.0 

1.646375E-02 
1.992066E-02 


BT ge Oe i 


ae 

6.568052E-07 
2.15351SE-02 
2.58561S5E-02 
2.4C0S34E-02 
1.807861E-02 
9.864498E-03 
0.0 

17. 9OSSS8E-02 
2.94261 7E-02 


eis 

ae 
S242) 5145-07 
2.43309SE-02 
2.92.7 Sle-U2 
2.733175E-02 
2.044010E-02 
lo bo) a1 rs 
0.0 
Pri SOOT TE=02 
2.610230E-02 


SF LA 


73 
3.420333E-01 
4.022568E-01 
3.994472E-01 
3.5078S50E=01 
2.6458S3E-01 
1.478389E-01 
0.0 
3.620367E-01 
3.686340E-01 


EMENT 


oe | 

3.681113E-01 
4.328052E-01 
4.298128E-01 
3.774584E-01 
2.846797E-01 
1.S$9Z2715E=02 
0.0 

4.109164E-01 
3.9647S9E-01 


CB Me NT. 


a 
3.909505E-01 
4.594893E-01 
4.563334E-01 
4.007583E-01 
3.022372E=01 
1.692611E=-01 
0.0 
4.361585E-01 
4.208105E-01 


Vee. 1 .O-R 


Ri 
4.583238E-06 
-1.088630E-0) 
=8.452626E-02 
-6.462518E-02 
-4.672045E-02 
-5.271930E-02 

0.0 

=e. G0.eGu9n—O2 
~6.701649E-02 
AUGUST 


VEC T OR 


Rl 
1.80121SE-05 
-1.43507S5SE-01 
-1.097892E-01 
-8.405951E-02 
=5 0201 s7e 02 
-7.179528E=-02 

0.0 

-1.110283E-01 
-8.540792E-02 
AUGUST 


VECTOR 


Rl 
3.7241S7E-05 
=1.679138E-01 
-1.276698E-01 
=9.7125415-02 
-6.230897E-02 
-8.516291E-02 
0.0 
-1.278943E-01 
-9.820157E-02 
AUGUST 


¥ 5 Ce leon 


Rl 
6.087674E-05 
-1.872858E-01 
-1.419387E-01 
-1.085443E-01 
-6.729543E-02 
-9.$83732E-02 
O50 
-1.412446E-01 
-1.082946E-01 
AUGUST 


¥ EC ft o-k 


Rl 
8.826962E-05 
-2.034410E-01 
=] .S38S13E=-01 
-1.176024E-01 
-7.149711E=-02 
-1.048526E-01 
0.0 
-1.524039E-01 
-1.167280E-01 
AUGUST 


VECTOR 


Rl 
1.188821E~04 
-2.174399E-01 
-1.641997E-01 
-1.254652E-01 
-7.51723S5E-02 
=l.127Sn05-07) 
0.0 
-1.620950E=-01 
-1.240371E-01 
AUGUST 
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txt 


R2 
-3.564603E-03 
=1 .S8SS7SE=02 

2.206690E-02 
7.143810E-02 
7,.255284E-02 
1.691831E-01 
0.0 
=2, 638813E-02 
2.612170E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 20 
R2 R3 
1.473438E-02 -1.282869E-06 
-1.888414E-02 7.951583E-03 
2.594177E-02 9.015515E-04 
9.17394ZE=02 -4.212505E-03 
8.846994E-02 -3.75912S5E-03 
2.125914E=-01 ~1.015221E-02 
0.0 0.0 
=3..4209295-02 9.711836E-03 
3.33S472E-02 5.749034E-04 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 30 
R2 R3 
3.301457E-02 -1.846221E-06 
=2. 11 9611E=902 1.029740E-02 
2.878427E-02 1.277917E-03 
1.059258E-01 -5.659017E-03 
9.982358E-02 -4.868921E-03 
2.428046E-01 -1.353437E-02 
0.0 0.0 
-3.959193E-02 1.279484E-02 
3.832860E-02 7.360468E-04 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 40 
R2 R3 
5.049273E-02 -2.173812E-06 
-2.311064E~02 1.23989SE-02 
3.111153E-02 1.616829E-03 
1.171616E-01 -6.957519E-03 
1.089492E-01 -5.862878E-03 
2-666810E-01 +-1.65735SE~-02 
0) a, oh 10, 
~4.377534E-02 1.554354E-02 
4.2213S9E-02 8, 882809E-04 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 50 
R2 R3 
6.707528E-02 -2.203164E-06 
~2.472361E-02 1.432748E-02 
3.308154E-02 1.934310E-03 
1.265942E=-01 -8.151620E-03 
1.166995E-01 -6.778704E-03 
2.867158E-01 -1.938267E-02 
0.0 0.0 
-4.724374E-02 1.806626E-02 
4.545525E-02 1.034728E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 60 
R2 R3 
8.280727E-02 -1.894S563E-06 
-2.611815E-02 1.613361E-02 
°3.480573E-02 2.235579E-03 
1.3468003E-01 <-9.267941E-03 
1.235017E-01 -7.636834E-03 
3.O041281E-01 -2.202233E-02 
0.0 0.0 
-5.020352E-02 2.041841E-02 
4.824972E-02 1.178274E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 


R3 
-~5.839285E-07 
>-151126E-03 
4.638024E-04 
-2.<SL77112=03 
-2.439747E-03 
-6.167647E-03 
0.0 
6.041190E-03 
3.912791E-04 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


Zon 


258 


259 


260 


261 


uf 


1 


i 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WOD+HHUN DWN 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


woaornnwmns Whe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


wOxwtnmbhwnhr 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 450 DEG 
LOAD STEP = 


POINT ID. 


WOAH SW He 


450 DEG 


8. 0COQ00E+00 


TYPE 


AHANAAaAMAM 


450 DEG 


71 
8.408753E-03 
1.294383E-02 
1. 669950E-02 
1.93 3636E=02 
1. 73592Z25=02 
1 .08S9S0¢E=-02 
0.0 
1.130556E-02 
1.453401E-02 


9. 00000E+00 


4 
i 


AONNMMAMAM Hv 


Li) 


450 DEG 


tape 

9.158698E-03 
1.410935E-02 
1.822086E-02 
2.11080SE-02 
1.895213E-02 
1.202660E-02 
0.0 

1.232612E-02 
1. 585156E=-02 


1.00000E+01 


TYPE 


ANMNAAMAMAMM 


af 

Seas las6—-03 
1.522312E=02 
1.967659E-02 
2.280509E-02 
2.04791 7E=02 
1.301681E-02 
0.0 

1.330090E-02 
Ie 71t227E=02 


1.10000E+01 


1¢ 


w 


NOAA A OM Hv 


ONE TENTH, 500 DEG 


LOAD STEP = 2.00000E+00 

POINT ID. Lays pia | 
1 G 2.384068E-03 
2 G 3.700022E=-03 
3 G 4.726688E-03 
4 G §.457414E-03 
5 G 4.911560E-03 
6 G 2.997373E-03 
7 G 0.0 
8 G 3.210887E-03 
9 G 4.157424E-03 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

TWO TENTHS, 500 DEG 

LOAD STEP = 3.00000E+00 

POINT ID. Ga) Tt 

1 G 3.742372E-03 
2 G §.771LszZe-o4 
3 G 7.391562E-03 
4 G 8 .S37259=-03 
3 G 7.672146E-03 
6 G 4.75S5110E-03 
7 G 0.0 
8 G §.021287E-03 
=) G 6.471656E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ial 

1, 055713E-02 
1.6292S8E-02 
2.107613E-02 
2.443829E-02 
2.194998E-02 
1.3971 7TE-O2 
0.0 

1.423641E-02 
1.832437E-02 


nastran_ final_results_positve temp.txt 


Boles FLAC EM ENF 


TZ 
-9039193E-06 
-697088E-02 
-239441E-02 
-008797E-02 
~267419E-02 
weet 727-02 
-9 
- 388420E-02 
-892477E-02 


NNORPNWWNFe 


Det 


ie 

- 24688 9E-06 
-948383E-02 
-542040E-02 
-290S84E-+02 
-48048SE-02 
-3602S9E-02 
20 

- 609704E-02 
3.161426E-02 


NOrRNWWNe 


Dt S.PoLa 


T2 
1.464421E-06 
3.189040E-02 
3.832032E-02 
3.560804E-02 
2.68491 1E-02 
1.474083E-02 
0.0 
2.821689E-02 
3.419258E-02 


S PLA 


T3 
4.114064E-01 
4.833313E-01 
4.800264E-01 
4.21577SE-01 
3.179300E-01 
1.781904E-01 
0.0 
4.587249E-01 
4.42S653E-01 


CEM EN 


T3 
4.300215E-01 
§.049792E-01 
§.01S5367E-01 
4.404820E-01 
2.32.85 6e—-U8 
1.86301 7E-01 
0.0 
4.792256E-01 
4.623283E-01 


CEMENT 


T3 
4.471644E-01 
§.248728E-01 
§.213016E-01 
4.578555E-01 
3.452868E-01 
1.937594E-01 
0.0 
4.98074SE-01 
4.804986E-01 


DIS PF Gyacen hee es 


2 
1.6911235=06 
3.420S9SE-02 
4.111245E-02 
3.821145E-02 
2.88196S5E-02 
1.583891E-02 
o.0 
3.025729E-02 
3.667597E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Dol sor lea 


TZ 
7.291216E-08 
7.246244E-03 
8 .707223E-03 
8 .07367S5E-03 
6.047737E-03 
3.208845E-03 
0.0 
6.506738E-03 
7.874170E-03 


DIS PF LA 


T2 
1.838797E-07 
1.160762E-02 
1.393682E-02 
1.293012E-02 
9.713178E-03 
DeceGoncE-Os 
0.0 
1.035978E-02 
1.2531 70E-02 


T3 
4.630978E-01 
§.433258E-01 
9.396332E-01 
4.739718E-01 
3.574454E-01 
2.006803E-01 
0.0 
5. 15S671E-01 
4.973609E-01 


CoE M Eanee 


ts 

2.18596SE-01 
2.564931E-01 
2.544610E-01 
2.234183E-01 
1.685756E-01 
9.313981E-02 
0.0 

2.444452E-01 
2.359560E-01 


C-E M Eanes 


Tt 
2.730900E-01 
3.210146E-01 
3.186373E-01 
2.7979S7E-01 
2.110816E-01 
1.173425E-01 
0.0 
3.0§3391E-01 
2.946809E-01 


VE Crt Ok 


Rl 
1.523524E-04 
=2. 299eg95-01 
-1.733990E-01 
©1.324513E-01 
-7.846S28E-02 
-1 .198S17E-01 
0.0 
-1.707115E-01 
-1.305220E-01 
AUGUST 


V EU Gch Oe 


Rl 
1.884056E-04 
-2.410519E-01 
-1.817114E-01 
-1.387622E-01 
-8.146521E-02 
=]. 263256E-01 
0.0 
-1.785010E-01 
=1.3637Z21E-01 
AUGUST 


VO ESC ST 02k 


Rl 
2.268256E-04 
-2.512740E-01 
~1.893146E-01 
-1.44534SE-01 
-8.42318SE-02 
-1.323068E-01 
0.0 
=1.856306E-01 
-1.41715SE-01 
AUGUST 


Meena Tele. 


Rl 

2.674374E-04 
-2.606972E-01 
=1 .963453E-01 
-1.498655E-01 
-8.680738E-02 
-1.378848E-01 

0.0 
=1,9Z2190E—uy 
-1.466434E-01 


AUGUST 


VoE OC 170.8 


Rl 
4.563408E-06 
-1.087304E-01 
-8.444023E-02 
~6.454662E-02 
~4.668676E-02 
-5.217080E-02 
0.0 
-8.676784E-02 
-6.694612E-02 
AUGUST 


VE C T2008 


Rl 
1.768127E-05 
-1.434421E-01 
-1.097774E-01 
-8.400089E-02 
~5.599146E-02 
-7.136246E-02 
0.0 
=] .1101SSE=02 
-8 .536322E-02 
AUGUST 
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R2 
9.776089E-02 
-2.733912E-02 
3.634302E-02 
1.421077E-01 
1.296018E-01 
3.196166E-01 
0.0 
-5.278263E-02 
5.071499E-02 


=. 
Me 
2. 
<1. 
=-8. 
-2. 
0. 
PL 
i 


SUBCASE 70 


R3 
219147E-06 
T83976E-02 
524841E-03 
032281E-02 
449771E-03 
4S3006E-02 
0 
263S07E-02 
32019SE-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.120098E-01 

-2.841743E-02 
3.773203E-02 
1.48723 7E-01 
1.351 5712-01 
3.336228E-01 
0.0 

=. 2063 J3E—Ue 
5.29261 1E=02 


Sule 
1. 
as 

nae 

Sin)e 

VAG 
0. 
2: 
1. 


SUBCASE 80 


R3 
$53577E-07 
946298E-02 
804921E-03 
132734E-02 
22S5911E-03 
693102E-02 
0 
474004E-02 
461242E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1. 29622750] 
-2.937S5S67E-02 
3.83993975E-02 
1.54788S5E-01 
1.402746E-01 
3.464457E-01 
o3G 
-$.710305E-02 
5 .493414E-02 


ee 
2. 
3. 


=e 
0. 


ae 
pi 


SUBCASE 90 


R3 
313434E-06 
101550E-02 
077804E-03 


-1.2289S56E-02 


971236E-03 


-2.924314E-02 


0 
675042E-02 
601880E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.386564E-01 

3 .023108E-02 
4.016599E-02 
1.604020E-01 
1.450311E-01 
3.582984E-01 
0.0 

-5 .894239E-02 
§.677561E-02 


2000 MSC/NASTRAN 2/ 9/99 


R2 
-3.603701E-03 
-1.598692E-02 

2.233 709E-02 
7.136847E-02 
7.302584E-02 
1.692224E-01 
0.0 
“2.627027E-02 
2.609726E-02 


3. 
2. 
as 


<3. 
0. 
2 


SUBCASE 10 


R3 
200387E-06 
250651E-02 
344935E-03 


-1.321548E-02 
-1.069020E-02 


147974E-02 
0 
867907E-02 


1.742403E-03 


GS). 
4. 
aa 


-6. 


SUBCASE 10 


R3 


-5.854652E-07 


159469E-03 
4S306SE-04 
508022E-03 


-2.456606E-03 


T3077 os 


0.0 


6. 
3. 


02S924E-03 
943676E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.468790E-02 
-1.900681E-02 
2-G17310E=02 
9.167722E=02 
8.884928E-02 
2.12632S5E-01 
0.0 
-3.410549E-02 
3.332527E-02 


ake 
8. 


SUBCASE 20 


R3 


-1.282659E-06 


961990E-03 
806915E-04 


-4.20198S5E-03 


ba 
ie 
0. 
Ie 
S$. 


775878E-03 
011580E-02 
0 

695663E-03 
786013E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


1 


PAGE 


PAGE 


PAGE 


262 


263 


264 


295 


256 


257 


ae oe 


| 


q 


THREE TENTHS, 


LOAD STEP = 


POINT ID. 


wor Inwms WNre 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 


WOIHDUW LWN PH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 
ng 


warrtInwn & wh 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


WD IHW SWNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 


LOAD STEP = 


POINT ID. 


wodwstnwWs WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


LOAD STEP = 


POINT ID. 


woiiInwel Wnr 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


S00 DEG 


4.00000E+00 


TYPE 


AANAAAAAN 


$00 DEG 


71 
4.8703S6E-03 
7.495740E-03 
-62h022—E-03 
-111803E-02 
-984640E-03 
-236496E-03 
.0 
-S32104E-03 
-404856E-03 


BOHOHWr WO 


5.00000E+00 


TYPE 


AANAAAAAHAA 


S00 DEG 


Tl 
$.867814E-03 
9.025394E-03 
1.160488E-02 
1.341758E-02 
1.204S82E-02 
7.S61414E-03 
0.0 
7. 89339¢5-05 
1.0123SSE-02 


6.00000E+00 


TYPE 


AARAAAAAaAAA 


S00 DEG 


ies 

Gi i7iz22uE=035 
1.042S508E-02 
1.342339E-02 
1.$S2811E-02 
1.393886E-02 
8.781188E-03 
0.0 

9.100297E-03 
1.169878E-02 


7. 00000E+00 


TYPE 


AANAAHAANDA 


S00 DEG 


7 
7.621024E-03 
1.1728136-02 
1.511926E-02 
1.749864E-02 
1. S7O767E-02 
9.923120E-03 
0.0 
V.C24222E-02 
1.316759E-02 


8 .COO000E+00 


TYPE 


AAAAAAAAaA 


S00 DEG 


T1 
8.413209E-03 
1.295S43E-02 
1.671899E-C2 
1. S3sgsGE-—G2 
1.737946E=-02 
1.100419E-02 
0.0 
iorol?sol—u2 
1.455304E-02 


9.00000E+00 


r= 


aa 


AAAHAAAaA 


vee 

9.163163E-03 
1.412099E-02 
1.824039E-02 
2. 113T30E- 02 
1.897243E-02 
1.203S76E-02 
0.0 

1.233794E=+02 
1.587062E-02 


mastran_ final_results positve_temp.txt 


DISPLACEMENT 


Ts 
3.094987E-07 
1.S<070SE-02 
1 .832706E-02 
1.700704E-02 
1.278928E-02 
6.926060E-03 
0.0 
1.3884S7E-02 
1.643408E-02 


DISPLA 


1 
4.832311E-07 
1.8S53010E-02 
2.224433E-02 
2.064S28E-02 
1.$53487E-02 
8.446063E-03 
o-0 
1. 645643E-02 
1.99124SE-02 


T3 

3. 1T2SC7S5E-01 
3.6642S3E-01 
3.637 93SE-01 
3.194594E-01 
2.409637E-01 
1.343523E-01 
0.0 

3.482174E-01 
3.3602S4E-01 


CEMENT 


oe 

3.423668E-01 
4.02S7S4E-01 
3. 997360E-01 
3.510262E-01 
2.64742SE-01 
1.4788S3E-01 
0.0 

S.8250e.6-OL 
3.689426E-01 


Dele © LAS EM EN T 


Te 
6.564130E-07 
2. 182477E-02 
2 .88423SE-02 
2.398939E-02 
1.80S961E-02 
9.84S980E-03 
0.0 
1 9Gegn te -o2 
2.310601E-02 


vues 

3.684214E-01 
4.331018E-01 
4.300824E-01 
3.776829E-01 
2.848266E-01 
1.593149E-01 
0.0 

4-112203E-01 
3.29626315-01 


Diss e oe © EME N T 


T2 

8 .416990E-07 
2.432060E-02 
2.92040SE-02 
2. 7LTS8SE-02 
2.04211 7E-02 
LelestOGk-c2 
0.0 

2.1&S294E-02 
2.609419E-02 


ee) 

3.912428E=-01 
4.597690E-01 
4.565878E-01 
4.009701E-01 
3.023763E-01 
1.693021E-01 
0.0 

4.3644S1E-01 
4.210815E-01 


DISPLACEMENT 


T2 
1.033684E-06 
2.696056E-02 
3.238070E-02 
a .00IZ1IE=02 
2 .2GnsdGe-02 
1.239874E-02 
0.0 
2.387702E-02 
2.891672E-02 


PIS PLA 


T2 
1.246324E-06 
2.9473SSE-02 
3.540674E-02 
3.289003E-02 
2.478605E-02 
1.358407E-02 
0.0 
2.608991E-02 
a 16062en—02 


rs 

4.116844E-01 
4.83S976E-01 
4.802687E-01 
4.217792E-01 
3. 18C0627E=01 
1. ?82296E=C1 
0.0 

4.889977E-01 
4.428233E-01 


CEM EON 


<3 

4.302878E-01 
$.05234SE-01 
5.017689E=-01 
4.406754E-01 
3.d2caleu=00 
1.863394E-01 
0.0 

4.794872E-01 
4.62S7S6E-01 


VE Gio 8 


Rl 
3.588219E-05 
-1.678081E-01 
-1.276123E-01 
-~9.76S361E-02 
=6.232030E-02 
-8.479369E-02 
0.0 
-1.278649E-01 
=—Soe1o2a06-02 
AUGUST 


VEC FOR 


Rl 
6.079773E-05 
=| 871 S589E-C1 
-1.418603E-01 
-1.084684E-01 
-6.731090E-02 
-9.547844E-02 
c-c 
-1.412032E-01 
-1.082423E-01 
AUGUST 


VEC 7) O08 


Rl 
8.817429E-05 
=2.033206E-01 
-1.537782E-01 
-1.175294E-01 
=1.151593E-02 
-1.045180E-01 
0.0 
-1.5236S84E-01 
=1.166792E=01 
AUGUST 


VEC Por 


Rl 
L.)S7 7 TE=04 
-2.173248E-01 
-1.641306E-01 
-1.283948E-01 
-7 .S192S9E-02 
-1.124411E-01 
0.0 
-1.620S88E-01 
-1] 2399 E=01 
AUGUST 


VECTOR 


Rl 
1.$2226SE=-04 
-2.297454E-01 
=] .733332E-01 
=1.3Z3832E=01 
-7,848670E-02 
-1.195S10E-01 
0.0 
-1.706772E-01 
-1.304783E-01 
AUGUST 


VEC Ff Onk 


Rl 
1.8826S57E-04 
-2.40945SE-01 
-1.816484E=-01 
=1).366962E—-01 
-8.148740E-02 
-1.260377E-01 
0.0 
-1.784683E-01 
-1 .363304E-01 
AUGUST 
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4, 


4, 


4, 


4, 


4, 


4, 


R2 
3.296534E-02 


-2.130093E-02 


2.8986S7E-02 
1.058692E-01 
1.001616E-01 
2.428477E=01 
0.0 


-3.9S0857E-02 


3. 830853E-02 


R2 
S.04419SE-02 


2 .320392E-02 


3.129270E-02 
1.171022E-01 
LeC82o3z2E-C1 
2.667128E-01 
0.0 


-4.370191E-02 


4.219606E-02 


R2 
6.7024S3E-02 


-2.481162E-02 


3.328116E-02 
1,265378E-01 
1.169822E-01 
2.867466E-01 
0.0 


=4.717573E-02 


4.543886E-02 


R2 
8.27S703E-02 


=2.620193E=02 


3.496630E-02 
1.347464E-01 
1.237680E-01 
3.041582E-01 
0.0 


-§.013982E-02 


4.823434E-02 


R2 
9.771143E-02 


@2.741941E-02 


3.64962SE-02 
1.420S59E-01 
1.298550E-01 
3.196461E-01 
0.0 


-$.272247E=-02 


$.070049E-02 


R2 
1. LUS6lSE=01 


-2.849477E-02 


3.787911E-02 
1.486738E-01 
1.353994E-01 
3.336518E-+01 
0.0 


-5.500634E-02 


S.291238E-02 


SUBCASE 30 


R3 
-1.873760E-06 
1.030973E-02 
1.257069E=-03 
-3.6472S7E-03 
-4.88S959E-03 
-1.349712E-02 
0.0 
1.277970E-02 
7.3968SSE-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 
-2.180414E-06 
1.240853E-02 
1.S9S970E-03 
~6.944564E-03 
=3..87 3495n—05 
=| 6Go320gu—c2 
0.0 
1.552/797E=02 
8.918732E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE SO 


R3 
-2.211964E-06 
1.434056E-02 
1.913114E-03 
-8.138334E-03 
-6.795271E-03 
-1.934411E-02 
0.0 
1.80S067E-02 
1.038353E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R3 

-1.90S5620E-06 
1.614707E-02 
2.214141E-03 
-9.254420E-03 
-7.683364E=03 
=2. 198371E=02 
0.0 
2.04028SE-02 
1.181902E-=03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 70 


R3 
-1.232584E-06 
1.78S351E=02 
2.5903217E-03 
=] .O309T1B-02 
-8.466274E-03 
-2.449141E-02 
0.0 
2.2619S6E-02 
1.323813E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 80 


R3 
“1.712811E-07 
1.947697E-02 
2.783149E-03 
“1.131351E-02 
-9.24239SE-03 
-2.689236E-02 
0.0 
2.4724S9E-02 
1.464842E-03 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


258 


Zag 


260 


261 


262 


263 


nastran_final_results_positve_temp.txt 
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NINE TENTHS, 500 DEG SUBCASE 90 
LOAD STEP = 1.00000E+01 
BI SPFPLACEMENT “V Ee ome 
POINT ID. TYPE v1 ie T3 R1 R2 R3 
1 G 9.877667E-03 1.463802E-06 4.474207E-01 2.266722E-04 1.255741E-01 1.294933E-06 
2 @ 1.523480E-02 3.188017E-02 5.251188E-01 -2.511711E-01 -2.945046E-02 2.102969E-02 
3 G 1.969615E-02 3.830672E-02 5.215254E-01 -1.892541E-01  3.914158E-02 3.055913E-03 
4 G 2.282838E-02 3.559228E-02 4.580419E-01 -1.444704E-01 1.547403E-01 -1.227564E-02 
5 G 2.049954E-02 2.683038E-02 3.454100E-01 -8.425456E-02 1.405076E-01 -9.98770SE-03 
6 6 1.302602E-02 1.472232E-02 1.937958E-01 -1.320293E-01  3.464743E-01 -2.920448E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.331274E-02 2.820981E-02 4.983265E-01 -1.855993E-01 -5.704841E-02 2.673504E-02 
9 G 1.713137E-02 3.418463E-02 4.807369E-01 -1.416756E-01  5.492110E-02 1.605456E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 264 
ONE, 500 DEG SUBCASE 101 
LOAD STEP = 1.10000E+01 
DIS PLA C EIMIEWIT V Ector 
POINT ID. TYPE Tl T2 T3 R1 R2 R3 
1 G 1.056167E-02 1.690452E-06  4.633456E-01 2.672712E-04 1.386098E-01  3.179228E-06 
2 G 1.630429E-02 3.419576E-02 5.435638E-01 -2.605976E-01 -3.030363E-02 2.252086E-02 
3 G 2.109572E-02 4.109890E-02 5.398498E-01 -1.962769E-01  4.030324E-02  3.322945E-03 
4 G 2.446162E-02 3.819575E-02 4.741523E-01 -1.498032E-01 1.603553E-01 -1.320148E-02 
5 G 2.197041E-02 2.880098E-02 3.575647E-01 -8.683044E-02 1.452561E-01 -1.070666E-02 
6 c 1.398094E-02 1.582041E-02 2.007157E-01 -1.376165E-01 3.583266E-01 -3.144109E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 1.424828E-02 3.025026E-02 5.158108E-01 -1.921888E-01 -5.888999E-02  2.866376E-02 
9 S 1.834349E-02 3.666808E-02 4.975914E-01 -1.466051E-01  5.676319E-02 1.745951E-03 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 255 
ONE TENTH, 550 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
DIS PL AC EM EN TV E Cotaocr 
POINT ID. TYPE be T2 T3 R1 R2 R3 
1 G 2.388267E-03 7.280973E-08  2.191201E-01  4.543870E-06 -3.641889E-03 -5.870224E-07 
2 G 3.711288E-03 7.236405E-03 2.569935E-01 -1.085724E-01 -1.611334E-02 5.167950E-03 
3 G 4.745899E-03 8.693922E-03 2.549151E-01 -8.432275E-02  2.260252E-02 4.273271E-04 
4 G 5.480345E-03 8.058178E-03 2.237973E-01 -6.446496E-02 7.129483E-02 -2.498030E-03 
5 G 4.930925E-03 6.028696E-03 1.688163E-01 -4.665829E-02 7.349914E-02 -2.473447E-03 
6 G 3.006154E-03 3.190859E-03 9.321354E-02 -5.162504E-02 1.692632E-01 -6.094227E-03 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 3.222505E-03 6.499638E-03 2.449554E-01 -8.670709E-02 -2.615907E-02  6.011321E-03 
9 G 4.176255E-03 7.866195E-03 2.364381E-01 -6.687260E-02 2.607632E-02  3.972538E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, 550 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
DISPLACEMENT VE Corio 
POINT ID. TYPE Tl 72 73 R1 R2 R3 
1 G 3.746633E-03 1.836360E-07 2.735078E-01 1.763768E-05 1.464136E-02 -1.285664E-06 
2 S 5.782385E-03 1.189740E-02 3.214133E-01 -1.432966E-01 -1.911722E-02 7.972746E-03 
3 G 7.410825E-03 1.392315E-02 3.189994E-01 -1.096807E-01  2.639398E-02 8.611031E-04 
4 G 8.560224E-03 1.291427E-02 2.800975E-01 -8.391875E-02 9.160904E-02 -4.190340E-03 
5 G 7.691786E-03 9.694032E-03 2.112758E-01 -5.599122E-02  8.922979E-02 -3.792678E-03 
6 G 4.763988E-03 5.208339E-03 1.174005E-01 -7.091705E-02  2.126676E-01 -1.007800E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 5.032929E-03 1.035249E-02 3.057469E-01 -1.109683E-01 -3.401383E-02  9.680378E-03 
9 G 6.490520E-03 1.252352E-02 2.9S0664E-01 -8.530007E-02 3.330480E-02 5.819614E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 257 
THREE TENTHS, 550 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 
DIS PLAC EWM © Nideev EcetsO R 
POINT ID. TYPE Tl T2 Ta R1 R2 R3 
1 G 4.874426E-03 3.275399E-07 3.119546E-01 3.713303E-05  3.291753E-02 -1.855806E-06 
2 G 7.506062E-03 1.525750E-02 3.667648E-01 -1.677881E-01 -2.14227SE-02 1.032064E-02 
3 G 9.640172E-03  1.831387E-02 3.641045E-01 -1.276549E-01  2.920357E-02 1.234053E-03 
4 SG 1.114087E-02 1.699055E-02 3.197110E-01 -9.759658E-02 1.058083E-01 -5.635855E-03 
5 G 1.000419E-02 1.276958E-02 2.411235E-01 -6.233303E-02 1.004918E-01 -4.902317E-03 
6 Gc 6.245314E-03 6.907277E-03 1.343965E-01 -8.439973E-02 2.428685E-01 -1.345797E-02 
2 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G 6.543506E-03 1.357652E-02 3.485531E-01 -1.278752E-01 -3.940127E-02 1.276121E-02 
9 G 8.423051E-03 1.642442E-02 3.363362E-01 -9.811316E-02 3.827032E-02 7.442383E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 258 
FOUR TENTHS, 550 DEG SUBCASE 40 
LOAD STEP = 5.00000E+00 
DSP LACEMNENT Voete Tio 
POINT ID. TYPE 1 7 T3 R1 R2 R3 
1 G 5.872163E-03 4.838752E-07 3.427002E-01 6.071966E-05  5.039133E-02 -2.187198E-06 
2 G 9.036882E-03 1.851971E-02 4.028937E-01 -1.870299E-01 -2.329717E-02 1.242118E-02 
3 G 1.162423E-02 2.2230S0E-02 4.000260E-01 -1.417798E-01  3.147392E-02 1.575133E-03 
4 G 1.344063E-02 2.062933E-02 3.512670E-01 -1.083917E-01 1.170423E-01 -6.931568E-03 
5 G 1.206575E-02 1.551581E-02 2.648995E-01 -6.732607E-02 1.095575E-01 -5.896146E-03 
6 G 7.570401E-03 8.427578E-03 1.479316E-01 -9.511843E-02 2.667442E-01 -1.649659E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 ‘el 7.885045E-03 1.644914E-02 3.826893E-01 -1.411608E-01 -4.362869E-02 1.551246E-02 
9 G 1.014249E-02 1.990429E-02 3.692511E-01 -1.081897E-01 4.217865E-02 8.954583E-04 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 259 


——— 


4 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


woarnuhs WN re 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 


550 DEG 


6. 00000E+00 


TYPE 
G 


ADAAAAAA 


550 DEG 


gael 
- 781608E-03 
.043661E-02 
-344279E-02 
~OoDLeZE-O2 
- 3953890E-02 
. 790229E-03 


0 
siali2 O21E—Ge 
-171776E-02 


KFwooomdrrrren 


LOAD STEP = 7.00000E+00 


POINT ID. 


WO~IKHOSWNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WODIKHUMN SL WNrH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 


LOAD STEP = 9.00000E+00 
POINT ID. TYPE ol 
1 G 9.167667E-03 
2 G 1.413264E-02 
3 G 1.825991E~-02 
4 G 2.115454E-02 
5 G 1.899272E-02 
6 G 1.204493E-02 
7 G 0.0 
8 G 1.234975E-02 
9 G 1.588969E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
NINE TENTHS, 550 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. fa PE 7a 
i G 9.8821 796-03 
2 G 1.524648E-02 
3 G 1.971570E-02 
4 G 2.285166E-02 
2 G 2.0oles0n—U2 
6 G 1.303520E-02 
7 G 0.0 
8 G 1.332458E-02 
9 G 1.715046E-02 
LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 
ONE, 550 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. TYPE ie 
1 G 1.056621E-02 
Z G 1.631601E-02 
3 G 2-111 532E-02 
4 G 2.448494E-02 
5 G 2.199082E-02 
6 G 1. S39 901GE=02 
7 G 0.0 
8 G 1.426015E-02 
9 G 1.836261E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TYPE 


DAOADAANAARADH 


550 DEG 


sal 

7.625446E-03 
1.173971E-02 
i, Slsease-—o2 
1.752179E=-02 
1.572781E-02 
9 .932203E-03 
0.0 

1.025398E-02 
1.318660E-02 


8. OOO00E+00 


TYPE 
G 


ANADAANAAG 


550 DEG 


uk 

8.417662E-03 
1.296705E-02 
1.673847E-02 
1.93827 7E-02 
1. 739966E=02 
TeLO1S30E=02 
0-0 

1.132914E-02 
1.457208E-02 


nastran_final_results_positve _temp.txt 


So FL A CEM EON fT 


T2 
6.560183E-07 
2.151440E-02 
2.982006E~-02 
2.397347E-02 
1.8043062E-02 
9.827474E-03 
0.0 
1.908486E-02 
2.309988E-02 


72 
3.68731S5SE-01 
4.333981E-01 
4.303518E-01 
3.779072E-01 
2.849734E-01 
1.593581E-01 
0.0 
4.115240E-01 
3.970504E-01 


Bl Ss FP LAC EME NT. 


TZ 
8.412459E-07 
2.431026E-02 
2-91 90308 =02 
2.709996E-02 
2.040226E-02 
1.123855E-02 
0.0 
2.153973E-02 
2.608611E-02 


~ « 


we 64 


a2 

1.03817 4E-06 
2.695026E-02 
3.236700E-02 
3.005627E-02 
2.263649E-02 
12238023502 
0.0 

2.386986E-02 
2.890869E-02 


SPLA 


T3 
3.915350E-01 
4.600486E-01 
4.568420E-01 
4.011818E-01 
3.025152E-01 
1.693430E-01 
0.0 
4.367316E-01 
4.213524E-01 


G-EaMor NT 


73 
4.119624E-01 
4.838638E-01 
4.80S109E-01 
4.219809E-01 
3.181954E-01 
1.782687E-01 
0.0 
4.$92706E-01 
4.430813E-01 


Doles FLAC EME NT 


Le 
1.245760E-06 
2.946329E-02 
3.243931 0E=02 
3.267424 -02 
2.476727E-02 
1.356556E-02 
0.0 
2.605280E-02 
Ssh SSUZIE-O02 


Dt 


t2 

1.463183E-06 
3.15699S5E-02 
3262931 3E-02 
3.951655E-02 
2.0esLO0E-02 
1.470383E-02 
0.0 

2.820274E-02 
3.417670E-02 


Del s P LA 


T2 
1.689781E-06 
3.413560E-02 
4.108538E-02 
3.818007E-02 
2.878233E-02 
1.580193E-02 
0.0 
3.024324E-02 
3.666021E-02 


T3 
4.305540E-01 
5.054896E-01 
$.020012E-01 
4.408687E-01 
3.324386E-01 
1.863770E-01 
0.0 
4.797486E-01 
4.628229E-01 


SPLACEMENT 


T3 
4.476770E-01 
5.253647E-01 
§.217493E-01 
4.582283E-01 
3). 4993305=01 
1.938321E-01 
0.0 
4.98578SE-01 
4.8097S51E-01 


CEME RT 


T3 
4.635933E-01 
S.438017E-01 
5.400664E-01 
4.743326E-01 
3.576840E-01 
2.007510E-01 
0.0 
5.160545&-01 
4.978218E-01 


VY © Calo & 


Rl 
8.807931E-05 
=2.U0sleo1E-01 
-1.537039E-01 
-1.174560E-01 
=1.,.183395E-02 
=1.0aLezZ7E=-01 
0.0 
-1.523264E-01 
-1.166302E-01 
AUGUST 


V-EVG TO 8 


R1 
1.18660S5E-04 
-2.172091E-01 
-1.640609E-01 
-1.253241E-01 
-7.521278E-02 
=1.121248E=01 

0.0 

-1.620223E-01 
=] .2S94S0E=01 
AUGUST 


VECTOR 


Rl 
1.521011E-04 
-2.29634SE-01 
-1.732671E-01 
=1.323149E=01 
-7.850809E-02 
-1.192498E-01 
0.0 
-1.706427E-01 
-1.304346E-01 
AUGUST 


V E-Garoon 


Rl 
1.881262E-04 
-2.408388E-01 
=1.81S853E-01 
-1.386301E-01 
-8.150960E-02 
—l 200 ane 
0.0 
-1.784354E-01 
-1.362888E-01 
AUGUST 


VEC © OR 


Rl 
2.265193E-04 
~2.510681E-01 
-1.89193SE-01 
-1.444063E-01 
-8.427729E-02 
-1.317515E-01 
0.90 
-1.855678E-01 
-1.4163S7E-01 
AUGUST 


VE €C 150-8 


Rl 
2.67105SE-04 
-2.604979E-01 
-1.96218SE-01 
-1.497408E-01 
-8.685353E-02 
-1.373480E-01 
0.0 
-1.921587E-01 
-1.465668E-01 
AUGUST 


Page 20 


169 


R2 
6.697395E~-02 
-2.489968E-02 
3.342085E-02 
1.264810E-01 
1.172651E-01 
2.867770E-01 
0.0 
-4.710782E-02 
4.542249E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.27069SE-02 
-2.628579E-02 
3.512696E-02 
1.346922E-01 
1.240344E-01 
3.041880E-01 
0.0 
-5.007617E-02 
4.821894E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.766211E-02 
-2.749979E-02 
3.664955E-02 
1.420040E-01 
1. 301083E-01 
3.2967 S3e201 
0.0 
=9.206232E=02 
5.068596E-02 


R2 

1.1L LSTZSE-01 
=2.0si2ien=02 
3.802626E-02 
1.486237E-01 
1.356417E=-01 
3.336806E-01 
0.0 

-5.49491S5E-02 
$.289862E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.255266E-01 
=2.952533E-02 
3.928346E-02 
1.5465919E-01 
1.407407E-01 
3.465028E-01 
0.0 
-5.699378E-02 
$.490802E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.385634E-01 
-3.037626E-02 
4.044054E-02 
1.603085E-01 
1.454813E-01 
3.583548E-01 
0.0 
-5.883757E-02 
$.675072E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R3 
-2.220764E-06 
1.435370E-02 
1.891930E-03 
-8.125029E~-03 
-6.811866E-03 
-1.930553E-02 
0.0 
1.803513E-02 
1.041974E-03 


SUBCASE 60 


R3 

-~1.916667E~-06 
1.616058E-02 
2.19Z2709E=03 
-9.240888E-03 
=7 60291 75-04 
~2.194508E-02 
0.0 

2.038733E-02 
1.185$531E-03 


SUBCASE 70 


R3 
~1.246004E-06 
1.786730E-02 
2.481595E-03 
-1.029541E-02 
-8.482797E-03 
-2.445276E-02 
0.0 
2.260408E-02 


* 1.327433E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 80 


R3 

-1.871817£-07 
1.949099E=-02 
2.161379E=03 
=1 1299 69E-02 
-9.258896E-03 
-2.685370E-02 
0.0 
2.470917E-02 
1.468445E-03 


SUBCASE 90 


R3 
1.276459E-06 
2.104390E-02 
3.034023E-03 

-1.226171E-02 

-1.000419E-02 

-2.916583E-02 
0.0 
2.671967E-02 
1.609035E-03 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


SUBCASE 101 


R3 
3.158102E-06 
2 .253524E-02 
3.300956E-03 

-1.318749E-02 
=]. 07231 36-02 
-3.140245E-02 
0.0 
2.864846E-02 
1.749502E-03 


PAGE 


260 


261 


262 


263 


264 


255 
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ONE TENTH, 600 DEG SUBCASE 10 
LOAD STEP = 2.00000E+00 
Pies er L ACE M EN T V © GTO 8 
POINT ID. TYPE TL T2 T3 Rl R2 R3 
1 G 2.392462E-03 7.270886E-08 2.196432E-01 4.524498E-06 -3.679619E-03 -5.885798E-07 
2 G 3-220 oek-05 7.226671E-03 2.574936E-01 -1.084163E-01 -1.624089E-02 5.176541E-03 
3 G 4.765115E-03 8.680749E-03 2.553691E-01 -8.420790E-02 2.286878E-02 4.092935E-04 
4 G S,o0S¢eze-03 8.042788E-03 2.241762E-01 -6.438421E-02 7.122042E-02 -2.488084E-03 
3 G 4.950272E-03 6.009742E-03 1.690569E-01 -4.663039E-02 7.397334E-02 -2.49030SE-03 
6 G 3.014871E=-03 3.172926E-03 9.328699E-02 -5.107787E-02 1.693034E-01 -6.057856E-03 
a G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G a2sdteok-oCS 6.492615E-03 2.454651E-01 -8.664764E-02 -2.604723E-02 5.996721E-03 
9 G 4.195088E-03 7.858305E-03 2.369195E-01 -6.6739972E-02 2.6054S57E-02 4.001726E-04 
al LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 256 
TWO TENTHS, 600 DEG SUBCASE 20 
LOAD STEP = 3.00000E+00 
Dri 5) L.A C Eee eae VECTOR 
POINT ID. TYPE ye 12 ue Rl R2 R3 
1 G 3.750894E-03 1.834546E-07 2.739294E-01 1.759831E-05 1.459519E-02 -1.288709E-06 
2 G §.793739E-03 1.158726E-02 3.218120E-01 -1.431524E-01 -1.922833E-02 7.983S70E-03 
3 G 7.430095E-03 1.390956E-02 I,LSS61SE-OL —1.0S5eS7—E-0] 2 .661547E-02 8.414756E-04 
4 G 8.583194E-03 1.28984 9E-02 2.80 299cE-01) =6, 28470 -02 9.154045E-02 -4.178716E-03 
=) G 7.711416E-03 9.674943E-03 2.114699E-01 -5.599129E-02 8.961087E-02 -3.809504E-03 
6 G 4.772824E-03 $.190060E-03 1.174$83E-01 <-7,Q47077E-02 2.127024E-01 -1.004026E-02 
7 G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G §.044574E-03 1.034526E-02 3.061544E-01 -1.109180E-01 -3.392176E-02 9.665103E-03 
9 G 6.509386E-03 1.251540E-02 2.9548515E=-01 -8.523735E-02 3.328384E-02 $.853473E-04 
i LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
THREE TENTHS, 600 DEG SUBCASE 30 
LOAD STEP = 4.00000E+00 
DIS ? © A Cybele Net VECTOR 
POINT ID. TYPE Tl ae T3 Rl R2 R3 
Bt G 4.878764E-03 3.256768E-07 Jolea2 s2e-OL 3.691364E-0§ 3.286748E-02 -1.861148E-06 
2 G 7.517801E-03 1.524669E-02 3.67112S5E-01 -1.676054E-01 -2.151464E-02 1.033274E-02 
3 G S65 4941 5E-03 1.829967E=02 3.644191E-01 <-1.275174E-01 2 .939189E-02 1.21476 lE-03 
4 G 1.116383E-02 1.697468E-02 3.199762E-01 -9.750944E-02 1.057416E-01 -5.622885E-03 
5 G 1.002403E-02 1.275060E-02 2.412966E-01 -6.234387E-02 1.008259E-01 -4.919051E-03 
6 G 6.254257E=-03 6.888930E-03 1.344482E-01 -8.400685E-02 2.429032E-01 -1.342003E-02 
a G 0.0 0.0 0.0 0.0 0.0 0.0 
8 G GS. c0nLelE-03 1.356934E=-02 3.489141E-01 -1.278066E-01 -3.933070E-02 1.274671E-02 
=] G 8.442115E-03 1.641659E-02 3.366800E-01 -9.804896E-02 3.82582S5E-02 7.473653E-04 
al LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
FOUR TENTHS, 600 DEG SUBCASE 40 
LOAD STEP = 5§.00000E+00 
DIS P Dbeerc EM © Hat VE ¢ T OR 
POINT ID. 2 <PE rel me T3 Rl R2 R3 
1 G §.876515E-03 4.835413E-07 3.430334E-01 6.064158E-05 5.034099E-02 -2.193907E-06 
2 G 9.048359E-03 1,.850940E-02 4.032121E-01 -1.869034E-01 -2.339103E-02 1.24338SE-02 
3 G 1.164360E-02 2.221677E-02 4.003155SE-01 -1.417021E-01 3.165558E-02 1.554242E-03 
4 G 1.346370E-02 2.061343E-02 3.515081E-01 -1.083160E-01 1.169823E-01 -6.918628E-03 
my G 1.208569E-02 1.549680E-02 2.650566E-01 -6.734176E-02 1.098621E-01 -5.912810E-03 
6 G 7.57 9576E-03 8.409121E-03 1.479779E-01 -9.475838E-02 2.667755E-01 -1.645817E-02 
q G 0.0 0.0 OG 0.0 0.0 0.0 
8 G 7.896750E-03 1.644189E-02 3.8301S54E-01 -1.411198E-01 -4.355496E-02 1.549690E-02 
9 G 1.016143E-02 1.989615E-02 3.695593E=-01 ~-1.061376E-01 4.216071E-02 8.990810E-04 


il LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 
FIVE TENTHS, 600 DEG SUBCASE 50 
LOAD STEP = 6.00000E+00 

DIS PF lL AsCeEeM Ee NT VEG oer 
POINT ID. TYPE Tl T2 re Rl R2 R3 

1 G 6.785997E-03 6.556292E-07 3.690414E-01 8.798464E=-05 6.692357E=02 <-2.2295N5E-06 
2 G 1.044814E-02 2.150409E-02 4.336945E-01 -2.030790E-01 -2.498815E-02 1.43668 7E-02 
3 G 1.346220E-02 2.581484E-02 4.306213E-01 -1.536314E-01 3.359086E-02 1.870709E-03 
4 G 1.557434E-02 2.395759E-02 3.78T316E-01 =L.173831E-01 1.264242E=-01 -8.111755E-03 
5 G 1.397896E-02 1.802168E-02 2.851202E-01 -7.155243E-02 1.175483E-01 -6.828476E-03 
6 G 8, 79925SE-03 9.808990E-03 1 .S94C1SE-01 1. 038471E-01 2.868074E-01 -1.926699E-02 
a G 0.0 0.0 0.0 0.0 0.0 0.0 

8 G 9.123760E-03 1.907763E-02 4.118276E-01 -1.522883E-01 -4.703957E-02 1.801957E-02 
=] G Ag ys Si tes 131 0) 2.309178E-02 3.973374E-+01 -1.165816E-01 4.540577E-02 1.045624E-03 

x LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 260 
SIX TENTHS, 600 DEG SUBCASE 60 
LOAD STEP = 7.00000E+00 

Deleser el hee een Ee Ne Vv EoG f 0 R 
POINT ID. TYPE eg T2 tS Rl R2 R3 

I G 7.629870E-03 8.407970E-07 3. 9182778 =01 1.185501E-04 8.265704E-02 -1.927697E-06 
2 G 1. 17S128E-02 2.429996E-02 4.603282E-01 <-2.170943E-01 -2.636996E-02 1.617411E-02 
3 G 1.515816E-02 2.917661E-02 4.570964E-01 -1.639923E-01 3.528786E-02 2.171247E-03 
4 G 1.754496E-02 2.708412E-02 4.013935E-01 -1.252538E-01 1.346379E-01 -9.227378E-03 
5 G 1.574795E-02 2.0368338E-02 3-O26S41E-01 <-7.523316E=02 1.243012E-01 <-7.686487E-03 
6 G 9.941270E-03 D2 112005E=02 1.693839E-01 -1.118081E-01 3.042177E-01 <-2.190648E-02 
ad G 0.0 0.0 0.0 0.0 0.0 0.0 

8 G 1. O026575E=02 2.153855E-02 4.370181E-01 -1.619864E-01 -5.001226E-02 2.037179E-02 
2 G 1. 320S61E-02 2.607806E-02 4.216233E-01 -1.238992E-01 4.820328E-02 1.1891863E-03 

1 LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE AUGUST 4, 2000 MSC/NASTRAN 2/ 9/99 PAGE 261 
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l 


9 
1 LARGE DISPLAC 


i 


1! 


1 LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


1 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WDINHRM LW HY 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


DBxAYHWSL WNP 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


WDMWIHiN ha WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 600 DEG 
LOAD STEP = 


POINT ID. 


WwM~IHNHMWL WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, 
LOAD STEP = 


POINT ID. 


WMIKNMSA WHE 


600 DEG 


8. OQ000E+00 


TYPE 
G 


AAIAAIAAAA 


600 DEG 


pee 

8.422118E-03 
1 .297866E-02 
1.67S797E=-92 
1.940597E-02 
1. 741990E=02 
1.102241E-02 
0.0 

1.134093E-02 
1.459112E=-02 


Tl 
9.172152E-03 
1.414429E-02 
1.827944E-02 
2.117779E-02 
1.991 301E=02 
1.205407E=-02 


1 .2361575-02 


9.00000E+00 
aYPE 

G 

G 

G 

G 

G 

G 

G 0.0 

G 

G 


EMENT ANALYSIS OF A CIRCULAR MEMBRANE 


600 DEG 


1. S9CBTGE=02 


1.00000E+01 


TYEE 


AAAAAAAAA 


71 
9.886692E-03 
1.525817E-02 
1.973527E=-02 
2.287495E-02 
2.054025E-02 
1.304437E-02 
0.0 
1.333643E-02 
1.716956E-02 


1.10000E+01 


TYPE 


AAAAAAAAnRA 


650 DEG 


uel 

1.05707S5SE-02 
1.632773E-02 
2.113491E-02 
2.450827E-02 
2.201124E-02 
1.399935E-02 
0.0 

1.427202E-02 
1.838174E-02 


2.00000E+00 


TYPE 


AANAAAAAACA 


TWO TENTHS, 650 DEG 
3.00000E+00 


LOAD STEP = 


POINT ID. 


WD IAMS WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SPE. 


AAIAIANAAAAA 


any 

2.396631E-03 
3.733338E-03 
4.784567E-03 
5.52651 6E-03 
4.969585E-03 
3.023440E-03 
0.0 

3.245792E-03 
4.213694E-03 


71 
3.755158E-03 
§.805083E-03 
7.449385E-03 
8.606188E-03 
7.731054E=03 
4.781630E-03 
0.90 
5.0 26229E-03 
6.528255E-03 


nastran_final_results_positve_temp. 


-=ISPLACEMENT 


TZ 
1.C37668E-06 
2.693999E-02 
3.235335E-02 
3.004047E-02 
2.261767E-02 
L.230l73E-02 
0.0 
2.386272E-02 
2.890068E-02 


ors 2 LA 


Tig 
1.245198E-06 
2.945306E-02 
3.537950E-02 
3.285848E-02 
2.474851E-02 
1.354707E-02 
0.0 
2.607570E-02 
3.159032E-02 


2 i °S PLA 


174 
1.462568E-06 
3.285976E-02 
o- 621956 E-U2 
3.556084E-02 
2. 679296E-02 
1.468534E-02 
0.0 
2.819S69E-02 
3.416880E-02 


a2 

4.122403E-01 
4.841300E-01 
4.807531E-01 
4.22182S5E-01 
3.183280E-01 
1.783077E-01 
0.90 

4 .595433E-01 
4.433392E-01 


Cee MM eet 


T3 
4.308202E-01 
$.057449E-01 
5.022334E-01 
4.410621E-01 
aroZo6GlE— U1 
1.864146E-01 
0.0 
4.800101E-01 
4.630701E-01 


GEM ENT. 


a3 

4.479332E-01 
5.256106E-01 
sec2l97SLE-O01 
4.584146E-01 
3.456561E-01 
1.938684E-01 
0.0 

4.988303E-01 
4.812133E-01 


2 £5. P LACE MEN T 


ihe 

1.689114E-06 
3.417546E-02 
4.197188E-02 
3.816441E-02 
2.876369E-02 
1.$78345E-02 
0.0 

J.023623E-02 
a26G0z2355- 02 


1) 
4.638410E-01 
5.440395E-01 
5.402830E-01 
4.745129E-01 
3.2576033E,-01 
2.007862E-01 
0.0 
5.162981E-01 
4.980522E-01 


Belo Gb A Coe M EON T 


a2 

7.263070E-08 
7.218203E-03 
8.669081E-03 
8.027871E-03 
5.990875E-03 
eelSoUL9E=O3 
0.0 

6.485679E-03 
7.850059E-03 


DIS PLA 


4 
1.827819E-07 
1.157723E-02 
1.389610E-02 
1.288280E-02 
9.655923E-03 
Selrie2le=02 
0.0 
1.033808E-02 
1. 250733E-02 


ae) 

2.201649E-01 
2.580023E-01 
2-200 502E—04 
sara Wo po ke Be ) oe 0b 
1. 692969E=01 
256) SR PATA 574 
0.0 

2.459721E-01 
2.373919E-01 


CEM EE Net 


T3 
2.743428E-01 
S.22cli Joao. 
3.197241E=01 
2.807012E-01 
2.116642E-01 
L.17S161E=01 
0.0 
3.065618E-01 
2.958363E-01 


VEC TO 8 


Rl 
1.519759E=-04 
=2.29024eu"Ul 
=1.732017E-01 
-1.322469E-91 
-7.852962E-02 
=la.eoscor—U 1) 
0.0 
-1.706086E-01 
=1.303911E=01 
AUGUST 


VEC T Gar 


Rl 
1.879870E-04 
-2.407325E-01 
Sle loaes ul 
-1.385642E-01 
-8.153189E-02 
=). 2249603E-01 
0.0 
-1.784029E-01 
-1.362472E-01 
AUGUST 


V-=-C fT 0:8 


Rl 
2.263666E-04 
-2.509654E-01 
=1. 69) 3305-00 
-1.443423E-01 
-8.430009E-02 
-1.314733E-01 
0.0 
-1.855366E-01 
-1.4159S9E-01 
AUGUST 


VEC 2 0 8 


Rl 
2.669399E-04 
-2.603984E-01 
-1.961604E-01 
-1.496785E-01 
-8.687668E-02 
-1.370792E-01 
0.0 
-1.921286E-01 
-1.465286E-01 
AUGUST 


Vit Ben G es Glee 


Rl 
4.494810E-06 
-1.083646E-01 
-8.422542E-02 
-6.43392S5E-02 
-4.660303E-02 
-$.05236SE-02 
0.0 
-8.664273E-02 
-6.675060E-02 
AUGUST 


Von Ct OR 


Rl 
1.752449E-05 
-1.430128E-01 
-1.0949S7E-01 
-8.375679E-02 
-5.599204E-02 
~7.002407E-02 
0.0 
-1.108703E-01 
-8.517S76E=02 
AUGUST 
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Al 


R2 
9.761293E-02 
-2.758041E-02 
3.680306E-02 
1.419819E-01 
1.303618E-01 
3.197044E-01 
0.0 
=5.260197E-02 
5.067121E-02 


s, 2000 MSC/NASTRAN 


R2 
1.118645E-01 
-2.864981E-02 
3.817359E-02 
1.485736E-01 
1.358843E-01 
S- 33 7093E-01 
0.0 
-S.489179E-02 
5.288468E-02 


SUBCASE 70 


R3 
-1.259408E-06 
1.788112E-02 
2-459951E-03 
-1.028173E-02 
“6.499335 72=03 
-2.441412E-02 
0.0 
2.258859E-02 
1.331074E-03 
2/ 9/99 


SUBCASE 80 


R3 

-2.030653E-07 
1.950504E-02 
2.739589E-03 
=] .128587E-02 
=9.275815E-03 
#2.681505E=02 
0.0 
2.469373E-02 
1.472065E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.254793E=-01 
=2.960037E-02 
3.942550E-02 
1.546435E-01 
1.409740E-01 
3.465311E-01 
0.0 
-5.693899E-02 
5.489479E-02 


SUBCASE 90 


R3 
1.258004E-06 
2.105814E-02 
3-012115E-03 

-1.224780E-02 
-1.002069E-02 
=2 91271 75=02 
0.0 
2.670430E-02 
1.612629E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.385170E-01 
-3.044904E-02 
4.057798E-02 
1.602615E-01 
1.457065E-01 
3.583828E-01 
9.0 
-5.878504E-02 
5.673813E-02 


SUBCASE 101 


R3 

3. 196995E-—046 
2.254963E-02 
3.2789S51E=-03 
=) sli s0UE—ve 
=1 .073962ZE.-02 
-3.136380E-02 
0.0 
2.863316E-02 
1.753068E-03 


&, 2000 MSC/NASTRAN 2/ 9/99 


R2 
-3.724009E-03 
=) 6599915 —-02 

2,J29011o-oe 
7.115740E-02 
7.44530SE-02 
1.693404E-01 
0.0 
=2,J911lize-02 
2.60179SE-02 


SUBCASE 10 


R3 
-5.894872E-07 
§.185166E-03 
3.893589E-04 
-2.479697E-03 
*2.507282E-03 
-6.021464E-03 
0.0 
5.979973E-03 
4.038124E-04 


&, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.454940E-02 
-1.934065E-02 
2.683798E-02 
9.147172E-02 
8.999249E-02 
2.127371E-01 
0.0 
-3.382880E-02 
3.326204E-02 


SUBCASE 20 


R3 
-1.291294E-06 
7.994456E-03 
8.217559E=04 
-4.167160E-03 
-3.8263S57E-03 
-1.000262E-02 
0.0 
9.64980SE-03 
S.887747E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


1 


2 


THREE TENTHS, 


LOAD STEP = 


POINT ID. 


WODOAKHUNDWNre 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR M=MSRANE 


FOUR TENTHS, 


LOAD STEP = 5S.00000E+00 

POINT ID. TYPE pup 
Z G S.880866E-03 
2 G 9.059840E-03 
3 G 1.166297E-02 
4 G 1.348678E-02 
5 G 1. 210S63E-02 
6 G 7.588326E-03 
7 G 0.0 
8 G 7.9084S7E-03 
2 G 1.018037E=-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MIMSRANE 

FIVE TENTHS, 650 DEG 

LOAD STEP = 6.00000E+00 

POINT ID. TYPE a1 
1 G 6. 790385E-03 
2 G 1.045967E-02 
3 G 1.348162E-02 
4 G 1.559746E-02 
5 G 1.399900E=-02 
6 G 8.808253E-03 
7 G 0.0 
8 G 9.1355497E-05 
2 G TL tSSTLE=02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wD nMNsLAWNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMSRANE 


SEVEN TENTHS, 


LOAD STEP = 


POINT ID. 


WORM LPWNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMSRANE 


EIGHT TENTHS, 


LOAD STEP = 


POINT ID. 


wwmoInwMnh WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMSRANE 


650 DzG 


4.00000E+00 


TYPE 


AQAAHHAAKHAA 


650 DEG 


650 DEG 


Tl 
4.883074E-03 
7.92924 5ne04 
9.678734E-03 
-11868SE-02 
-004384E-02 
-263141E-03 
0 
-566865E-03 
-461031E-03 


Ono nr re 


7.00000Z+00 


TYFE 


AAAHAAAHARHAA 


650 CEG 


ae! 

7.634292E-03 
1.176285E-02 
oli Glee 
-756812E-02 
.576809E-02 
2.99031 35E=03 
=O 

1027 7s15-02 
-322462E-02 


mH OWr rH 


8. OOO00E+00 


TYPE 
G 


AAAADAAAAYH 


650 DEG 


Tl 
8.426S71E-03 
1.299027E-02 
1.677746E-02 
1.942918E-02 
1.744011E-02 
1.103149E-02 
0.0 
1 .1352¢22-02 
1.461016E-02 


9.00000£+00 


TYPE 


AAAAAADAYN 


Tl 
9.176636E-03 
1.415594E-02 
1.829896E-02 
2.120104E-02 
1.903330E=-02 
1.206319E=02 
0.0 
1.237339E-02 
1.5892783E-02 


nastran_final_results_positve_ temp.txt 


PeeeeeneueAn C EM EN 7 


Tz 

a. 20tacos-O7 
1. S2365 55-02 
1. 8285972 —02 
1.695865E-02 
1.273152 -02 
Sey 0Gssas0S 
0.0 

Peo 9025.5-02 
1.64085 22-02 


Cotes 


te 

2. 8322292=07 
6499222202 
22220309202 
2.0S97E2=E-02 
1.547782=5-02 
S.2906ss2e00 
0.0 

1.64346> 2-02 
1.98880cs=u2 


Dis 

wy, 
6.952416=-07 
2- 14936 22-02 


2-580116E-02 
2-3941752=02 
1.80027s=-02 
9. 7905252038 
0.0 

1.9070455-02 


2. a0es isan. 


De iles 


TZ 
8.403495=-07 
2.428977E-02 
2-916292=2-02 
- 706637E-02 
-03642522-02 
110154202 

0 


-15313352-02 
"607003=-02 


NNOrRNN 


DIé 


T2 
TOS 71622-06 
Z.692972=-02 
3.233973S=E-02 
3.0024€S2-02 


2.259986 5-02 
ie2sasco=—OZ 
0.0 


Zeoespec=—Ue 
2.899270=2-02 


PLA 


Peco 


a3 

3.1268S91E-o2 
3.67461SE-01 
3.647362E-01 
3.202405E-01 
2.414681E-01 
1.344988E-01 
0.0 

3.492717E-01 
3.370182E-01 


C Ex 2 ie 


T3 
3.433665E-01 
4.03530SE-01 
4.006049E-01 
3.517490E=01 
2-652135E-01 
1.480241E-01 
0.0 
3.833414E-01 
3.69867SE-01 


CEMENT 


aa 

3.693512E-01 
4.339908E-01 
4.308907E-01 
a. (SSS60E—O1 
2.852669E-01 
1.594444E-01 
0.0 

4.121312E-01 
ge 976243E—u1 


PLAC EM 2 Nat 


ve, 

32921192E—on 
4.606077E-01 
4.S573S506E-01 
4.016052E-01 
3.027930E=-01 
1.694247E-01 
0.0 

4.373045E-01 
4.218940E-01 


FP GACE M2 Net 


aye) 

42125131E-07 
4.843962E-01 
4 .809952E-01 
4.223841E-01 
3.184606E-01 
1.783467E-01 
0.0 

4.S598160E-01 
4.43S970E-01 


Deloese LA C EM ENT 


TZ 
1.244633=-06 
2.94428€E-02 
a.9e6592>-0e 
g.2G42ion—0e 
2.472978E-02 
Lp do2dasa=02 
0.0 
2.606863=-02 
3, 4002s9=-02 


tT 

4.310863E-01 
§.060000E-01 
S.0246S6E-01 
4.412554E-01 
3.326935E-01 
1.864521E~01 
0.0 

4.802715E-01 
aeooglIZE=0F 


V ECT O.8 


Ri 
3.700026E-05 
-1.674676E-01 
-1.274290E-01 
=9.742996E=-02 
=6.23S462E=-02 
=6.361Zg75—02 
0.0 
=] .277603E—0) 
=9'. 199198E-02 
AUGUST 


VEC TOR 


Rl 
6.0S56406E-05 
-1.867773E-01 
-1.416249E-01 
-1.082404E-01 
-6./357S6E-02 
~9.43977SE-02 
0.0 
-1.410791E-01 
-1.0808S7E-01 
AUGUST 


VECTOR 


Rl 
8.789029E~-05 
2 .029590E-01 
=1 S395991E 01 
=]. 17 3103E—-01 
Ti sbollizZe-ue 
-1.035110E-¢1 
0.0 
=1 .522S03E-07 
=1.165331E-01 
AUGUST 


VEC 720-8 


Rl 
1.184401E-04 
=2.16979SE=02 
=]. 659239E=01 
=1.251836E-01 
-7.525361E-02 
12 19910E=07 
0.0 
=], 019506E—01 
-1.238S34E-01 
AUGUST 


VE Cc TOUR 


Rl 
1.518511E-04 
=2.294141E-01 
-1.731366E-01 
-1.321790E-01 
Siesoolclen oe 
-1.186465E-01 
0.0 
~1.705746E-01 
-1.303476E-01 
AUGUST 


VE C T Ook 


Rl 
1.878480E-04 
-2.406263E-01 
-1.814603E-01 
-1.384984E-01 
-8.155423E-02 
-1.2S1711E-01 
0.0 
-1.783704E-01 
-1.3620S7E-01 
AUGUST 
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2 


R2 
3.281844E-02 
=2.1615z255-u2 
2. 9S8S00E-02 
1.056772E-01 
1.011606E-01 
2.429356E-01 
0.0 
=3 .92S017E-02 
3.62991 cE—-U2 


SUBCASE 30 


R3 
-1.865612E-06 
1.034477E-02 
1.194421E-03 
-5.610404E-03 
-4.935806E=-03 
-1.338188E-02 
0.0 
1.273128E-02 
7.509108E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.029088E-02 
=2.348S2Z1E=02 
3.1837S0E-02 
1.169221E-01 
L.101670E=01 
2.66806S5E-01 
0.0 
~4.34810SE-02 
4.214255E-02 


SUBCASE 40 


R3 
-2.200SS8E-06 
1.2446S56E-02 
1 .$33332E=03 
-6.905696E-03 
=S.929497E-03 
~1.641976E-02 
0.0 
1.548135E-02 
9.027202E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

6.687338E-02 

=2.507686E=-02 
3.976107 G=0¢ 
1.263671E=-01 
L176 317E-01 
2.868376E-01 
0.0 

=4. 697121 =0¢ 
4.538889E-02 


SUBCASE 50 


R3 
=2.230316E"06 
1.438007E-02 
1.849474E-03 
-8.098488E-03 
-6.845107E-03 
-1.922846E-02 
0.0 
1.800401E-02 
1.049287E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
8.260728E-02 
-2.645431E-02 
3.544893E-02 
1.345835E=01 
1.245681E-01 
3.042472E-01 
0.0 
-4.994826E-02 
4.818748E~02 


SUBCASE 60 


R3 

eee) loo 
P.61E767E—-02 
2.14977SE-03 
=9.213874E-03 
-7.703077E-03 
-2.186788E-02 
0.0 
2.03562S5E-02 
1.192846E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
9.756389E-02 
-2.766119E-02 
3.695671E-02 
1.418997E-01 
1.3061SSE-01 
3.197334E-01 
0.0 
-5.254154E-02 
S.06563SE-02 


SUBCASE 70 


R3 
~1.272794E-06 
1 78949 7E=02 
2.438296E~-03 
-1.02680SE-02 
-8.515896E-03 
=2.43719m9E—O02 
0.0 
2.257310E=02 
1.334724E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.118164E-01 
-2.8727S58E-02 
3.832103E-02 
1.48523 3E-01 
1.361270E=-01 
J-a5 oP Gr—OE 
0.0 
-5.483436E-02 
S.287063E~02 


SUBCASE 80 


R3 

-2.1892S90E-07 
7. S9S51911E-02 
2-7117790E-03 
-1.127207E-02 
=5.29.951n—oS5 
-2.677640E-02 
0.0 
2.467830E-02 
1.475695E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


258 


29 


260 


261 


262 


263 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Tl 
9.89120SE-03 
1.526986E-02 
1.975483E-02 
2.289824E-02 
2 .056060E-02 
1.305352E-02 
0.0 
1.334827E-02 
1.718866E-02 


Te 
1.057529E-02 
1263394 5E=02 
2-11S451E=02 
2.453160E-02 
2.203165SE-02 
1.400853E-02 
0.0 
1.428389E-02 


NINE TENTHS, 650 DEG 
LOAD STEP = 1.00000E+01 
POINT ID. TYPE 

i G 

2 G 

3 G 

4 G 

3 G 

6 G 

Ei G 

8 G 

9 G 
ONE, 650 DEG 
LOAD STEP = 1.10000E+01 
POINT ID. SYPE 

l G. 

2 G 

z G 

4 G 

= G 

6 G 

E G 

8 G 

9 G 


1.840086E-02 


nastran_final results positve_ temp.tx: 


~ 1 Ss PF LA CC EME NT 


T2 
1.261955E-06 
3.1384960E-02 
3.626606E-02 
3. s04516E-02 
2.677428E-02 
1.466686E-02 
0.0 
2.518866E-02 
3.416091E-02 


ai Ss PLA 


274 
1.€88448E-06 
3.416533E-02 
4.105841E-02 
3.614878E-02 
2.8374507E-02 
1.576498E-02 
o-0 
3.022925E-02 
3. 664452E-02 


RGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


q 


| THREE TENTHS, 700 DEG 


l 


. 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Tl 


2.400796E-03 


3.744928E-03 
4.803563E-03 
5.549120E-03 
4.988766E-03 
3.032032E-03 


3.207 3475-08 
4.232634E-03 


aye! 
3.7§9353E-03 
§.8169795E-03 
7.468268E-03 
8.628608E-03 
7.750126E-03 
4.789955E-03 


5 .067773E-03 


ONE TENTH, 700 DEG 
LOAD STEP = 2.00000E+00 
POINT ID. TYPE 
1 G 
2 G 
2 G 
4 G 
5 G 
6 G 
aq G 0.0 
8 G 
2 G 
TWO TENTHS, 700 DEG 
LOAD STEP = 3.00000E+00 
POINT ID. 19342 
1 G 
2 G 
3 G 
4 G 
3 G 
6 G 
7 G 0.0 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


6.547260E-03 


Ti 
4.887389E-03 
7.541316E-03 
9.697783E-03 
1.120956E=-02 
1.006348E-02 
6:271870E-03 
0.0 
6.578496E-03 
8.480207E-03 


at 

5.88S5221E=03 
9. 071305E=03 
1.168236E-02 
1 -350987E-02 
Pe 2t2ooge—02 
7.597264E-03 
0.0 

7.920173E-03 


LOAD STEP = 4.00000E+00 
POINT ID. TYPE 

1 G 

2 G 

x G 

4 G 

5 G 

6 G 

a G 

8 G 

9 G 
FOUR TENTHS, 700 DEG 
LOAD STEP = 5.00000E+00 

POINT ID. TYPE 

1 G 

2 G 

3 G 

4 G 

5 G 

6 G 

7 G 

8 G 

) G 


1.019932E-02 


Oy ioee eu 


T2 
7.Z2an JOSE-O8 
7.207649E-03 
8.654914E-03 
8.012180E-03 
$.971931E-03 
3-137195—E-023 
0.0 
6.478677E-03 
7.842526E-03 


Ts 
4.481894E-01 
5.258564E-01 
5.221969E-01 
4.586009E-01 
3.457791E-01 
1.939047E-01 
0.0 
4.990821E-01 
4.814514E-01 


CEMENT 


T3 
4.640886E-01 
5.442774E-01 
5.404996E-01 
4.746933E-01 
3.579225E-01 
2.008214E-01 
0.0 
5.165417E-01 
4.982825E-01 


GC EoMce Nt 


IE) 
2.206867E-01 
2.584939E-01 
2.562785E-01 
2.249325E-01 
ios SSs0E=01 
9.343208E-02 
0.0 
2.464812E-01 
2.378772E-01 


Jeieceeea A CEM EON T 


Te 
2-121261E-07 
1.156576E-02 
1.3681 18E=02 
1.296661E-02 
9.636614E-03 
§.153475E-03 
0.0 
1.033084E-02 
1.249966E-02 


wt 


T2 
3.3591 19E=07 
1.522489E-02 
1.82710S5E-02 
1.694284E-02 
ie 2iazock-U2 
6€.852221E-03 
0.0 
15355499E-02 
1.640101E-02 


DIS PLA 


T2 
4.828740E-07 
1.848895E-02 
2.218951E-02 
2.0581 79E=-02 
1.545890E-02 
8 .372276E-03 
0.0 
1.642749E-02 
1.987998E-02 


SPELA 


T3 
2.747613E-01 
3.225980E-01 
3.200709E-01 
2.809948E-01 
Zliso2ee-Ul 
1.175702E-01 
0.0 
3.069702E-01 
2.962277E-01 


CEMENT 


73 
3.130583E-01 
3.67803 7E-01 
3.650435E-01 
3.20502S5E-01 
2.416396E-01 
1.345493E-01 
0.0 
3.496337E-01 
3.3 73Go7n—Ue 


C EME one 


| 

3.436994E-01 
4.038491E-01 
4.008946E-01 
J-dhegOZE-O01 
2.653707E-01 
1.480703E-01 
0.0 

3.836672E=-01 
3.701754E-01 


VEC T Onk 


Rl 
2.262143E-04 
-2.508627E-01 
-1.890732E-01 
-1.442783E-01 
-8.432294E-02 
-1.311949E-01 
0.0 
-1.855055E-01 
-1.415562E-01 
AUGUST 


V_E<C. Tao. R 


Rl 

2.667747E-04 
-2.602990E-01 
=1.56]025E-01 
-1.496163E-01 
-8.689986E-02 
-1.368101E-01 

0.0 
=-1.920987E-01 
-1.464904E-01 


AUGUST 4, 


VECTOR 


Rl 
4.494347E-06 
m1 0Sloobe—01 
-8.401910E-02 
-6.422967E-02 
-4.656918E-02 
-4.997508E-02 
0.0 
-8.654481E-02 
-6.665990E-02 

AUGUST 


VECTOR 


Rl 
1.944848E-05 
-1.427488E-01 
-1.092736E-01 
=6 3642252 -02 
-5.597922E-02 
-6.956083E-02 

0.0 

-1.107574E-01 
-8.508676E-02 
AUGUST 


VECTOR 


Rl 
3. 76023SE-05 
-1.672227E-01 
=1.2122¢9e=01 
~9. 732603E-02 
=6.2356218E=02 
-8.32139S5E-02 
O20 
-1.276608E-01 
-9.791594E-02 
AUGUST 


VEC 1G R 


Rl 

6.048769E-05 
-1.866545E-01 
-1.415514E-01 
-1.081658E-01 
-6.737387E-02 
-9.403708E-02 

0.0 
-1.410402E-01 
-1.080345E-01 


Page 24 


13 


R2 
1.254320E-01 
=2.39679035E-02 
3.956765E-02 
1.545949E-01 
1.412075E-01 
3.465592E-01 
0.0 
-5.688414E-02 
5.488146E-02 


SUBCASE 90 


R3 
1.239571E-06 
2.107240E-02 
2.990199E-03 

-1.223389E-02 

-1.003721E-02 

-2.908852E-02 
0.0 
2.668894E-02 
1.616233E=03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.384 707E-01 
-3.052193E-02 
4.071552E-02 
1.602145E-01 
le409slge-01 
3.584107E-01 
0.0 
-5.873244E-02 
5.672544E-02 


2000 MSC/NASTRAN 2/ 9/99 


R2 
-3.746119E-03 
-1.650461E-02 

2.340826E-02 
7.107346E-02 
7.492381E-02 
1.693791E-01 
0.0 
=2.581581E=02 
2.600576E-02 


SUBCASE 10 


R3 
3.11591 3E—06 
2.256406E-02 
3.256938E-03 

-1.315951E-02 
-1.075613E-02 
= 1l3Zoleeco2 
0.0 

2.861787E-02 
1.756643E-03 


PAGE 


SUBCASE 10 


R3 

-5.919482E-07 
5.193141E-03 
3.72937 7E-04 
-2.469299E-03 
=2 92308 55-03 
-5.978626E-03 
0.0 
5.967109E-03 
4.060643E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.450293E-02 
=1 .943334E=02 
2.704347E-02 
9.139358E-02 
53037 520E-C2 
eele esse—-01 
0.0 
-3.375575E-02 
3.3299075-02 


SUBCASE 20 


R3 

-1.318511E-06 
8.005741E-03 
8.041790E-04 
-4.153945E-03 
-3.843276E-03 
-9 .963267E-03 
0.0 
9.636107E-03 
$.915S37E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.276815E=-02 
-2.169714E-02 
2.976806E-02 
1.056052E-01 
1.014952E-01 
2.429681E-01 
0.0 
=3.91906SE=02 
3.823468E-02 


SUBCASE 30 


R3 

-1.859002E-06 

1.035714E-02 

1.176383E-03 
-5.596571E-03 
= .952966E-03 
-1.334345E=02 

0.0 

ie 71779E-02 

7.93621 06-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
5.024106E-02 
-2.358011E-02 
3.202000E-02 
1,.168618E-01 
1.104721E-01 
2.668376E-01 
0.0 
-4.340646E-02 
4.212375E<-02 


SUBCASE 40 


R3 
=2.207 J2en—ve 
1.245930E-02 
1.51234 7E-03 
-6.892829E-03 
-5.946197E-03 
-1.638143E-02 
0.0 
1.546573E-02 
9.064068E-04 


PAGE 


i 


255 


PAGE 


PAGE 


PAGE 


264 


256 


257 


258 


i 


l 


l 


1 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


wndo~tInMmLWNr 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 
l 


wor nnmbuN 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


wnat nuwnsaWwnre 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


WwoItInwnsunre 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


wnInwNsL WNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 700 DEG 
LOAD STEP = 


POINT ID. 


wow nUNsaWNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


1a 


6.794775E-03 
LA OaW i USE~02 
1.350104E-02 
1.562059E-02 
1.401906E-02 
8.61 7239E-03 


9.147238E-03 


700 DEG 
o.00000E+00 
TYPE 

G 

G 

G 

G 

G 

G 

G 0.0 

G 

G 


1.177469E-02 


700 DEG 


7, 00000E+00 


TY 


700 DEG 


AAAAAHA AAD vy 


hs 


Tl 
7.638715E-03 
1.177442E=-02 
1.519707E=-02 
Pega 2ge=02 
Too? eezZJe-02 
9.959340E-03 
0.0 
1.028928E-02 
1.324363E-02 


8.00000E+00 


TYPE 


DADADAAAN 


Tl 

8. 431026E-03 
1.300189E-02 
1.67969S5E-02 
1.945239E-02 
1.746033E-02 
1.104056E-02 
0.0 

1.136452E-+02 
1.462920E=02 


700 DEG 
9.00000E+00 


aces 


ie 


9.181120E-03 


ADAAKAAAAN 


1.416760E-02 
1.831850E-02 
CelecicoeE-Uc 
1.905358E-02 
W200 7229E=02 
0.0 

1. 238921E=02 
1.594690E-02 


700 DEG 
1.00000E+01 


nastran_final_results_positve temp.txt 


OLTSPLAC EME NT 


T2 
6.548590E-07 
Zo ladsooe—02 
2.578754E-02 
gus 92o9se-02 
1.798388E-02 
9.772078E-03 
0.0 
1.906328E-02 
2.307567E-02 


Diet 


12 
8.399069E-07 
2.427948E-02 
2-S1L4934E-02 
22 10S2o5n"02 
2.034569E-02 
L.1083lizedZ 
0.0 
2.152426E-02 
2.606203E-02 


SPLA 


T3 
3.696609E-01 
4.342872E-01 
4.311603E-01 
3.785804E-01 
2.854137E-01 
1.594875E-01 
0.0 
4.124345E-01 
3.97911 TE-oL 


CEMENT 


Re 
3.924111E-01 
4.608873E-01 
4.576049E-01 
4.018169E-01 
3.02931 9E-01 
1.694655E-01 
0.0 
a. 31S907E=01 
4.221647E-01 


DIS ?PUAC EME NT 


T2 
1.036662E-06 
22 69195S5E=02 
Best Pp Ga) ab 
3.000895E-02 
2.2 58009E-902 
1.232478E-02 
0.0 
2.384851E-02 
2.888474E-02 


T3 
4.127959E-01 
4.846623E-01 
4.812374E-01 
4.225858E-01 
3.185932E-01 
1.7838S7E-01 
0.0 
4.600886E-01 
4.438547E-01 


Oils FL aC Eee. 


hie 

1.244082E-06 
2.943268E-02 
3.535238E-02 
3.28270SE=-02 
2.471 106E-02 
Lesol0l2b=02 
0.0 

2.606158E-02 
3.157447E-02 


TYEE 


AADAAH 1H 


al 

Secs le e—os 
Tes2clS4E=-02 
1.977440E-02 
2-e92lsce-02 
2.05809SE-02 
1.306265E-02 
0.0 

1.336012E=02 
1.720776E-+02 


1.10000E+01 


T 


M 


i) 


ANQAAAANA Hv 


Tl 

P05 7990E-—C2 
l-G30l2/a=Ce 
2-11 7423E-02 
2.455507E=-02 
2.205218E-02 
1.401778E-02 
0.0 

1.429585E-02 
1.842009E-02 


Det o © LA 


TZ 
1.461344E-06 
3.183946E-02 
3.825257E-02 
3.552950E-02 
2.675563E-02 
1.464840E-02 
0.0 
2.818165E-02 
3.415305E-02 


DIS PLA 


ile 

1.687764E-06 
3. 415944E-02 
4.104521E-02 
3.813339E-02 
2.872662E-02 
1.574662E-02 
0.0 

3.022246E-02 
3.663691E-02 


15) 
qealaceaenoe 
2.06259 .e—0u 
5.026978E-01 
4.414487E-01 
3.328209E=-01 
1.36489S5E-01 
0.0 
4.805326E-01 
4.635643E-01 


CEMENT 


ee 

4.484455E-01 
5.261022E-01 
5.224206E-01 
4.587873E-01 
3.459021E-01 
1. 93S409E-07 
0.0 

4.993339E-01 
4.316894E-01 


Com © NF 


| 

4.643387E-01 
5.445182E-01 
5.407192E-01 
4.748762E-01 
3.580437E-01 
2.008S77E=-01 
0.0 

Sal67e01 5-01 
4.985155E-01 


VECTOR 


Rl 


-7 


=% 


-779628E-05 
=2. 
=-1. 
=i, 
-159010E-02 
=i 


O28406E-01 
534885E-01 
Li 2asve-ol 


031748E-01 
0 


§22132E-01 
-l. 


164849E-01 
AUGUST 


V-E-C 1 00R 


Le 
mee 
sil 


Rl 
183303E-04 
168658E-01 
638566E-01 


-lozoll3son-01 
=7.527426E-02 


-l. 


111736E-01 


0.0 


te 


619153E-01 


—ese07ce—-OL 


AUGUST 


VECTOR 


Rl 


1.517265E-04 
-2.293046E-01 
=1,730722E-01 
=Loo2lllae—01 
=7.69712936-02 


=i, 


183443E-01 


R2 
6.682339E-02 


-2.516597E-02 


3. 393159E-02 
1 26309SE-01 
1.181153E-01 
2.868677E-01 
G20 


~4.690250E-02 


4.537165E-02 


SUBCASE 50 


R3 
-2.247071E-06 
1.439329E-02 
1.828201E-03 
-8.085255E-03 
-6.861753E-03 
-1.918997E-02 
0.0 
1.798842E-02 
1.052979E-03 


0.0 
-1.705410E-+01 
-1.303043E-01 

AUGUST 


Up yee ae vel 


Rl 
1.877094E-04 
-2.405206E-01 


=1. 
=i). 
=S. 


813984E-01 
384327E-01 
157667E-02 


-1.248816E-01 
0.0 

-1.783383E-01 

-1.361644E-01 


AUGUST 


VECTOR 


Rl 


2.260622E-04 
=2.907609E-01 


-l. 


890136E-01 


-1.442145E-01 
-8.434586E-02 


=I. 
0. 


309162E-01 
0 


~1.854746E-01 
#1.415165E-01 


AUGUST 


VECTOR 


2 
= ae 
ale 
=. 
-8,. 
ails 


Rl 
666049E-04 
602017E-01 
960463E-01 
495552E-01 
692354E-02 
365416E-01 


0.0 
-1.920702E-01 
-1.464532E-01 

AUGUST 
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4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 60 
R2 R3 
8.255768E-02 <-1.949713E-06 
=2. 0546705 -02 1.620126E-02 
3.561024E-02 2.128274E-03 
Lesdo2sce-Ol) —o2200secr-04 
1.248352E-01 <-7.719683E-03 
3.042766E-01 -2.182931E-02 
0.0 0.0 
-4.988401E-02 2.034070E-02 
4.817142E-02 Pele 6sssE-05 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 70 
R2 R3 
9.751497E-02 -1.286165E-06 
-2.774222E-02 1.790884E-02 
3.71105SE-02 2.416618E-03 
TealS8473E-0l =120254S9E=02 
1.308694E-01 -8.532472E-03 
3.1L97623E-01 -2.433687E=-02 
0.0 0.0 
-5.248091E-02 2.2557 60E-02 
5.064128E-02 1. 33639SE-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 80 
R2 R3 
1.117683E-01 <-2.347758E-07 
=2.880555E-02 1.953322E-02 
3.846865E-02 2.6935971E-03 
1.484729E*01 -1.125827E-02 
1.363699E-01 <-9.308504E-03 
3.337662E-01 <-2.673776E-02 
0.0 0.0 
-S.477677E-02 2.466286E-02 
5.285641E-02 1.479342E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 90 
R2 R3 
P2054 9E-01 1.221156E-06 
-2.975088E-02 2.108669E-02 
3.970994E-02 2.968265E-03 
1.$45462E-01 -1.221999E-02 
1.414411E*+01 +1.005375E-02 
3.465873E-01 -2.904987E-02 
0.0 0.0 
-5.682915E-02 2.667357E-02 
5.486799E-02 LeelS8o2E=03 
4, 2000 MSC/NASTRAN 2/ 9/99 
SUBCASE 10 
R2 R3 
1. SONI259E=01 3.095127E-06 
-3.059519E-02 2.257865E-02 
4.085343E-02 3.234898E-03 
1.601683E+01 <-1.314569E-02 
1.461583E+01 <-1.077274E-02 
3.584404E-01 -3.128687E-02 
0.0 0.0 
-5.868009E-02 2.860277E-02 
5.671296E-02 1.760213E-03 
4, 2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


at 


PAGE 


260 


261 


262 


263 


264 


259 


ONE TENTH. 750 DEG 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


a1 
2.405020E-03 
3.75S897E-03 
4.9823062E-03 
$257 2461-03 
5.008277E-03 
3.040609E-03 


aa2e9059E=03 
4.251397E-03 


TI 
3.763608E-03 
§.828347E-03 
7.487546E-03 
8.651583E-03 
7-2-7697 20E-03 
4.7986S57E-03 


5.079425E-03 


LOAD STEP = 2.00000E+00 
POINT ID. TYPE 
1 G 
2 G 
2 G 
4 G 
5 G 
6 G 
U G 0.0 
8 G 
9 G 
TWO TENTHS, 750 DEG 
LOAD STEP = 3.00000E+00 
POINT ID. TYee 
1 G 
2 G 
3 G 
4 G 
5) G 
6 G 
LU G 0.0 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


WweOAtAWMSLWN rE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 750 DEG 

LOAD STEP = 5.00000E+00 

POINT ID. TYPE ad 
1 G 5.889570E-03 
2 G 9.082793E-03 
2) G Lol7Ola2E=—02 
4 G 1. 3532905 -02 
5 G 1.214551E-062 
6 G 71. 606iS51E=03 
u G 0.0 
8 G 7.931983E-03 
9 G 1..0218275-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

FIVE TENTHS, 750 DEG 

LOAD STEP = 6.00000E+00 

POINT ID. TYPE Tl 

i G Go 799TG2ZE—03 
2 G 1.048272E-02 
3 G 1.352046E-02 
4 G 1.564371E=02 
iS G 1.403909E-02 
6 G 8.826184E-03 
7 G 0.0 
8 G 9.158978E-03 
E) G 1.179367E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


750 DEG 


6.56613 7E-03 


4.00000E+00 


TYPE 


a 


AAAAAAAN 


SIX TENTHS, 750 DEG 
7.00000E+00 


LOAD STEP = 


POINT ID. 


WOIHNAWNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TYPE 


AAAAAAAAY 


Ti 
4.891691E-03 
7.992044 —-03 
9-717 239E=03 
12123270E-02 
1.008327E-02 
6.280672E~-03 
0.0 
6.590212E-03 
8.499039E-03 


gual 

7.643136E-03 
1.178600E~-02 
1.S21653E-02 
1.761446E-02 
1.5808 35E-02 
9.968336E-03 
0.0 

1.030105E-02 
1.326264E-02 


nastran_final_results_ positve temp.cxt 


DISPLACEMENT 


4074 
7.243550E-08 
7.199269E-03 
8 .643380E-03 
7.997682E-03 
5.953457E-03 
3.129446E-03 
0.0 
6 .472060E-03 
7.8341758E-03 


DiS P LA 


T2 
2.090071E-07 
1.155579E-02 
1.386781E-02 
12285102E=02 
9.617686E-03 
5.135298E-03 
0.0 
12032375E=-02 
1.249172E-02 


Dol Saku 


Tz 
2.1331 95E—07 
1.521530E-02 
1.825805E-02 
1.692721E=02 
1.269364E=-02 
6.833890E-03 
0.0 
1.304 795E-02 
jees926s5—02 


T3 
2.21208S5E-01 
2.590016E-01 
2.567441E-01 
2.20000 2o-OL 
1.697781E-01 
9.350540E-02 
0.0 
2.469896E-01 
2.383526E-01 


CEMENT 


cS 

2.751781E-01 
3.229 90LE=01 
3.204326E-01 
2.812962E-01 
2.120466E-01 
1.176275E-01 
0.0 

3.073770E-01 
2.966121E-01 


CEMENT 


a3 

3.1342Z37E=-01 
3.681568E-01 
3.653658E-01 
3.207683E=-01 
2.418109E-01 
1.345996E-01 
0.0 

3.49990S5SE-01 
3.377010E-01 


DIS PLRACEMENT 


nurs 

4.826184E-07 
1.847876E-02 
2.217 o91E 02 
2.056602E-02 
1.543999E-02 
S35 5861E=03 
0.0 

1.642033E-02 
1.98719S5E-02 


T3 
3.440323E-01 
4.041672E-01 
4.011839E-01 
3.022a10E-01 
2.699276E-01 
1.481163E-01 
0.0 
Byes Uo S0E=01 
3.704833E-01 


DeroS PLACEMENT 


T2 
6.544758E-07 
2.147338E-02 
2.977394E=02 
2.391018E-02 
1.796S501E-02 
9.753646E-03 
0.0 
1.905614E-02 
2.306767E-02 


Deis Fk LA 


py 

8 .394632E-07 
2.426927E-02 
2.913576E-02 
2.703677E-02 
2.032688E-02 
1.106466E-02 
0.0 

2. 1Si7SE=02 
2.605406E-02 


T2 
3.699705E-01 
4.345834E-01 
4.314297E-01 
3.788046E-01 
2.855604E-01 
1.59530SE-01 
0.0 
A. i27379E-01 
3..981979E-01 


CEME Way 


T3 
3.927030E-01 
4.611667E-01 
4.578591E-01 
4.02028S5E-01 
3.030707E-01 
1.695062E-01 
oo 
4.378770E-01 
4.224353E-01 


VE ¢ fF 0 R 


Rl 
4.454281E-06 
-1.080606E-01 
~8.400698E-02 
-6.418441E-02 
-4.655251E-02 
~4.942478E-02 
0.0 
-8.653062E-02 
-6.660961E-02 
AUGUST 


VeE-¢ 1 © R 


Rl 
1.927368E-05 
~1.426058E-01 
-~1.091806E-01 
-8.356129E-02 
=o. ao Se005b—O2 
=¢, 911 1A2E-02 
0.0 
-1.107083E-01 
-8.502465E-02 
AUGUST 


ve C1. 0) R 


Rl 
3.590163E-05 
1,071 205u—01 
=i a2t.erel—GL 
=o (207 00b@=0z2 
=6.237239E-02 
-8.281651E=-02 
0.0 
-1.276373E-01 
-9.786676E-02 
AUGUST 


VeEC too 16 


Rl 
6.040931E-05 
~1.865286E-01 
-1.414748E-01 
-1.080904E-01 
-6.738991E-02 
-9.367534E-02 
0.0 
-1.409999E-01 
-1.079828E-01 
AUGUST 


VE Geto R 


Rl 
8.770252E-05 
-2.027209E-01 
-1.534168E-01 
-1.171654E-01 
-7.160895E-02 
-1.028378E-01 
0.0 
-1.521756E-01 
-1.164365E-01 
AUGUST 


VECTOR 


Rl 
1.182209E-04 
-2.167513E-01 
-1.637887E-01 
-1.250436E-01 
=7 .529485E-02 
-1.108557E-01 

0.0 

-1.618798E-01 
=ls23762le-01 
AUGUST 
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175 


4, 


4, 


4, 


4, 


4, 


4, 


R2 


-3.798146E-03 
-1.665000E-02 


223687215 =02 
7.100S01E=-02 
7,540581E-02 
1.694186E-01 
0.0 


~2.568689E-02 


2.597188E-02 


R2 
1.445781E-02 


-1.954606E-02 


2.726624E-02 
9 la2se2e-02 
9.075785E-02 
2.127973E-01 
0.0 


-3.366301E-02 


3.323302E-02 


R2 
3.271918E-02 


=Z,10077 15-02 


2.997446E-02 
1.0SS5439E-01 
1.01831 9E-01 
2.425999SE=-01 
0.0 


=3.910023E-02 


3.820858E-02 


R2 
5.019139E-02 


-2.367481E-02 


3.220Z36E=02 
1.168011E-01 
1.107776E-01 
2.6689682E-01 
0.0 


=4.32G2s2n—02 


4.210523E-02 


R2 
6.677356E-02 


~2.525512E-02 


3.4102Z17E=02 
1.262524E-01 
TP. ldasoZe-ou 
2.868975E-01 
0.0 


-4.683390E-02 


4.535444E-02 


R2 
8 .250824E-02 


~2.662371E-02 


3.577162E-02 
1.344741E-01 
1. 2920255 =01 
3.043057E-01 
0.0 


-4.981981E-02 


4.915535E-02 


SUBCASE 10 


R3 
-5.925373E-07 
5.202679E-03 
3.532889E-04 
-2.459743E-03 
-2.541144E-03 
-5.949086E-03 
0.0 
53.95117S5E-03 
4.097794E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 20 


R3 
-1.320034E-06 
8.016753E-03 
7.845075E-04 
-4.142356E-03 
-3.86017SE-03 
-9.925666E~-03 
0.0 
9.62090SE=-03 
5.949977E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 30 


R3 
-1.889497E-06 
1.036926E-02 
1.154967E-03 
-5.584661E-03 
-4.969445E-03 
-1.330514E-02 
0.0 
1.270160E-02 
7.S75958E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 
=2.2107 455-06 
1.247210E-02 
1.491414E-03 
-6.879908E-03 
=—S.J62v27o Os 
-1.634306E-02 
0.0 
1.545021E-02 
9.100715E-04 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 50 


R3 
~2.255820E-06 
1.440657E=-02 
1.806941E-03 
-8.072000E-03 
-6.878426E-03 
-1.915147E-02 
0.0 
1.797288E-02 
1.056667E-03 


2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 60 


R3 
-1.960703E-06 
1.621490E-02 
2.106780E-03 
-9.186900E-03 
=7.736312E=-03 
-2.179073E-02 
0.0 
2.032519E-02 
1.200220E-03 


2000 MSC/NASTRAN 2/ 9/99 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


PAGE 


256 


257 


258 


Za9 


260 


261 


1 


u 


uf 


SEVEN TENTHS, 
LOAD STEP = 


POINT ID. 


WOAH U SL WNR 


750 DEG 


@. 00000E+00 


TYPE 


AANAAAHAAAYM 


ae 

8.435479E-03 
1 Solo E-O2 
1.68164S5E-02 
1.947560E-02 
1.748053E-02 
1.104939E-02 
0.0 

Teisr63lE-02 
1.46482SE-02 


nastran_final_results_positve_ temp.txt 


s.e PLACE M EN TE 


2 
1.035c161E-06 
2.6S0937E-02 
x I A a} ) hd 
2.999322E-02 
2. 220134E-02 
1. 25nesee-02 
0.0 
2.363144E-02 
2.88 oB1E=-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


EIGHT TENTHS, 
LOAD STEP = 


POINT ID. 


WOH USDAWNEH 


780 DEG 


9.00000E+00 


TY 


1 


AKOAAAADA © Vv 


T. 
9.185603E-03 
1.417925E-02 
Peeosb0sE=02 
221297 54-02 
1.907386E-02 
1. 208127E-02 
0.0 
1.239704E-02 
1.S96597E-02 


oo see cook 


<2 

-232526E-06 
- 942253E-02 
-533886E-02 
220s oo —o2 
.4€22356E-02 

33166E-02 
20 
2.6025454E-02 
cee hae | Bey 


OrPNWWNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


NINE TENTHS, 
LOAD STEP = 


POINT ID. 


WwOTWTHUSWNE 


730 DEG 


1.00000E+01 


vee 


ANAAAAAAAA 


ee) 

9.900228E-03 
1.$29323E-02 
1.979396E-02 
2.294482E-02 
2 .060129E-02 
P-307177e—U2 
0.0 

1. Jo7 19ST -O2 
1.722686E-02 


D2 S PLA 


oe 

1.469734E=06 
3.182934E-02 
3.823910E-02 
3.99.56 0n—-UZ 
2.675698E-02 
1.462995E=02 
0.0 

2.81°466E-02 
3.414521E=-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 750 DEG 
LOAD STEP = 


POINT ID. 


wo tInusawWwnr 


1.10000E+01 


TYPE 


AAAM A OO o 


pel 

1.0898443E-02 
1.636299E-02 
2-119383E-02 
2.457840E-02 
2.207258E-02 
1.402692E-02 
0.0 

1.430772E-02 
1.843922E-02 


cee 


ce 
1.68 .02E-06 
3.415536E-02 
4.102179E-02 
3.61.780E-02 


2.87.2304E-02 
Toatcelie-O2 
0.0 


3.02.551E-02 
3.662911E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, 
LOAD STEP = 


POINT Ic 


WDD MAWNHH 


800 DEG 


2.00000E+00 


re 


m 


ADQAAAAMAA AT 


Tl 
2.409217E-03 
3.767214E-03 
4.842312E<-03 
$.$95482E-03 
$.027640E-03 
3.049131E-03 
0.0 
3.280696E-03 
4.270277E-03 


Die 


ae 

71.233349E-08 
7.18S596E-03 
8.05. 7905-05 
7.9827 64E-03 
$.9335914E-03 
a .02 7986-03 
0.0 

S2462 3055-03 
7.82°Z87E-03 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TWO TENTHS, 
LOAD STEP = 


POINT ID. 


wom Inna WNH 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


800 DEG 


3.00000E+00 


TYPE 


@) @) 


OOOO OO oy 


nal 

3.767862E-03 
5.839715E=03 
7, SO6SZ29E=05 
8.674560E-03 
7.789301E-03 
4.80731SE-03 
0.0 

§.091081E-03 
6.58S5016E-03 


Das PLA 


me 

2.069973E-07 
1.154S90E-02 
1.38£451E-02 
1.285551E-02 
9.598513E-03 
S.1171S4E=03 
0.0 

1.032672E-02 
1.248383E-02 


SPLA 


SPLA 


10E | 

4.130735E-01 
4.849284E-01 
4.81479S5E-01 
4.227873E-01 
3-187257E-01 
1.78424SE-01 
0.0 

4.603611E-01 
4.441124E-01 


CEMENT 


oe) 

4.316183E-01 
5.065101E-01 
5.029299E-01 
4.416420E-01 
3.329462E-01 
1.865269E-01 
0.0 

4.807940E=-01 
4.638112E-01 


C=aMENT 


3 
4.487016E-01 
5.263479E-01 
$.226444E-01 
4.58973SE-01 
3.460251E-01 
1.939771E-01 
0.0 
4.9958S6E-01 
4.819274E-01 


C & M@EN T 


aye 

4.645862E-01 
$.447560E-01 
$.40933S7E-01 
4.750564E-01 
3.s81629E-01 
2.008926E-01 
0.0 

S70 3T6E=01 
4.9874S7E-01 


CEMENT 


age 

2-21729SE-01 
2.595004E-01 
22001993800 
2.256968E-01 
1.700190E-01 
9.357842E-02 
0.0 

2.474979E-01 
2.388329E-01 


CEMENT 


gue 

2.755946E-01 
3.233941E-01 
3.207943E-01 
2.81597SE-01 
2.122403E-01 
1.176847E-01 
0.0 

3.077e565-01 
2.969963E-01 


VECTOR 


Rl 
1. S1602Z3E-04 
=2.22toq05—-U1 
-1.730074E-01 
-1.32043SE-01 
~7.859464E=02 
-1.180418E-01 

0.0 

-1.705072E-01 
-1.302609E-01 
AUGUST 


VE €C TO 8 


Rl 
1.875711E-04 
-2.404146E-01 
-1.813364E-01 
-1.383669E-01 
~8.199911E-02 
-1.245918E-01 
0.0 
-1.783060E-01 
-1.361230E=-01 
AUGUST 


V £.C toCrr 


Rl 
2.259106E-04 
=2.506580E=01 
=]. 669539E=01 
-1.441506E-01 
-8.436879E-02 
=] 306372E~01 

0.0 

-1.854437E-01 
-1.414769E-01 
AUGUST 


VECTOR 


Rl 
2.664404E-04 
-2.601024E-01 
-1.959887E-01 
-1.494931E-01 
-8.694680E-02 
-1.362720E-01 
0.0 
-1.920404E=-01 
-1.464151E-01 
AUGUST 


WE. CT OR 


Rl 
4.434285E-06 
-1.079043E=01 
-8 .389262E-02 
-6.410769E-02 
=4.65296SE-02 
-4.887S508E-02 

0.0 

-8.647330E-02 
-6.653942E-02 
AUGUST 


VE (Ger Ose 


Rl 
1.910698E-05 
-1.424637E=-01 
-1 -O50867E=01 
~8.34806SE-02 
-§.$98110E-02 
=§S866191E—O2 

0.0 

-1,106599E=01 
-8.496284E-02 
AUGUST 
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176 


R2 
9.746622E-02 
~2.782332E-02 
3.726447E-02 
1.417948E-01 
1.311234E=01 
2-197 9t0E—O1 
0.0 
~$.242030E-02 
§.062617E=-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.117204E-01 

-2.888359E-02 
3.861633E-02 
1.484223E-01 
1.366130E-01 
3.33798 5E-01 
0.0 

=S. a1 oree-O2 
$.2842135E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.253379E-01 
=2.982629E-02 
3.985230E-02 
1.544974E-01 
1.416748E-01 
3.466152E-01 
0.0 
-5.677415E-02 
5.485447E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.383 798E-01 
-3.066830E-02 
4.099115E-02 
1.601210E-01 
1.463839E-01 
3.584681E-01 
0.0 
-$.862736E-02 
§.670011E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
-3.834364E-03 
-1.678030E-02 

2.395480E-02 
7.092697E=-02 
7. S83313E=02 
1.694576E-01 
0.0 
-2.587S88E-02 
2. 594907E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.44130SE-02 
-1.965939E-02 
2.748950E-02 
9. 1Z25303E=02 
9.114101E-02 
2.12830SE-01 
0.0 
=3, 39699GE=02 
3.322057 E=02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 70 


R3 
-1.299518E-06 
1.792275E-02 
2.394944E-03 
-1.024072E-02 
-8.549068E-03 
-2.42982SE-02 
0.0 
2.2594213E-02 
1.342067E-03 


PAGE 


SUBCASE 80 


R3 
-2.506002E-07 
1.954734E-02 
2.674154E-03 
-1.124447E-02 
-$.32S507SE-03 
-2.669912E-02 
0.0 
2.464744E-02 
1.482992E-03 


PAGE 


SUBCASE 90 


R3 
1.202769E-06 
2.110100E-02 
2.946332E-03 

-1.220609E-02 

-1.007030E-02 

=2.901123E=-02 
0.0 
2.66S8Z1E-02 
1.623476E=03 


PAGE 


SUBCASE 101 


R3 
3.074097E-06 
2.259312E-02 
3.21Z870E-03 

-1.313171E-02 

-1.078928E-02 

-3.124823E-02 
0.0 
2.858748E-02 
1.76380SE-03 


SUBCASE 10 


R3 
-S.940812E-07 
§.211547E-03 
3.353807E-04 
-2.449727E-03 
-2.558075E-03 
-5.913106E-03 
0.0 

5 .937027E-03 
4.1273S6E-04 


SUBCASE 20 


R3 
-1.321631E-06 
8 .027831E<03 
7.648080E-04 
-4.130782E-03 
-3.877098E-03 
-$ .S8611SE-03 
0.0 
9.608721E-03 
$.984635E-04 


PAGE 


PAGE 


PAGE 


262 


263 


264 


225 


296 


257 


‘ 


THREE TENTHS 
LOAD STEP = 


POINT ID. 


WwowInW SL WNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


» 800 DEG 
4.00000E+00 


Nastran_final_results_positve_temp.txt 


he 


} 


AAARAAAAHAS 


ce 

4.895988E-03 
7.563999E-03 
.736546E-03 
-125570E-02 
-01030S5E-02 
-289448E-03 
9 

-601885E-03 
-517966E-03 


Ononrr wo 


FOUR TENTHS, 800 DEG 

LOAD STEP = 5.00000E+00 

POINT ID. TYPE Tl 
1 G 5.893919E-03 
iz G 9.094284E-03 
3 G Ti. 172200 -02 
4 G 1 .355502E-02 
5 G 1.216542E-02 
6 G 1.615007E=03 
z G 0.0 
8 G 7.943596E-03 
9 G avZea2en~-O2 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FIVE TENTHS, 
LOAD STEP = 


POINT ID. 


WOdDdAINHnUS WNe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SIX TENTHS, 
LOAD STEP = 


POINT ID. 


wmM~WIMHH MNS WNP 


SEVEN TENTHS, 


LOAD STEP = 8.00000E+00 

POINT ID. TYPE Tl 
1 G 8 .439931E-03 
2 G Tea02erse-02 
3 G 1.683594E-02 
4 G 1.949881E-02 
5 G 1.750073E-02 
6 G 1.105861E-02 
7 G 0.0 
8 G 1.13882 1E-02 
9 G 1.466729E-02 

LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 

EIGHT TENTHS, 800 DEG 

LOAD STEP = 9.00000E+00 

2O0INT ID. TYPE ugel 

1 G 9.19008S5E-03 
2 G 1.419091E-02 
a] G 1.835756E-02 
4 G 2.127079E-02 
=) G 1.909413E-02 
6 G 1.209042E-02 
u G 0.0 
8 G 1.240886E-02 
9 G 1.59850S5E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


800 DEG 


Delss FLAC EM EN T 


cy 

3.025601E-07 
1. 5eGulze-02 
1.824448E-02 
Ll 6oUtele=02 
1.267473E-02 
6.815590E-03 
0.0 

1.354073E-02 
1.638487E-02 


| Se) ea Ope = 


6.00000E+00 


re 

4.822714E-07 
1.846860E-02 
2.216236E-02 
2.055029E-02 
1 SaZ2t1lE=02 
8. 335505E-03 
0.0 

1.641321E-02 
1.986396E-02 


TYPE 


AAADAAAAAA 


800 DEG 


a1 

6.803548E-03 
1.049426E-02 
1.353988E-02 
1.566683E-02 
1.405911E-02 
8.835103E-03 
0.0 

S21 707 19E=03 
1.181266E-02 


BIs Pia 


7,00000E+00 


IW 
6.540931E-07 
2.146320E-02 
2.576037E-02 
2.389444E-02 
1.794618E-02 
9.735231E=03 
0.0 
1.904903E-02 
2.3059 70E-02 


TYPE 


AARAAAADAAAN 


800 DEG 


aL 

7.647557E-03 
1.179756E-02 
1.523599E-02 
1.763763E-02 
1.582847E-02 
9.977307E-03 
0.0 

Peesizeze Ue 
1.328166E-02 


DIS PLA 


T2 

8. 390211E-07 
2.425909E-02 
2.912220E-02 
2.702105E=02 
2.030809E-02 
1.104623E-02 
0.0 

2.151007E-02 
2.604611E-02 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


Drs FLA 


a2 

1.035662E-06 
2.689921E-02 
3.229906E-02 
2-99 fisJde-Ce 
2.254261E-02 
1.228788E-02 
0.0 

2.383438E-02 
2.886891E-02 


Dis 2 LA 


T2 
1.242971E-06 
2.941239E-02 
3. 5325997E=02 
3.279571E-02 
2.467368E-02 
]. 347322E=02 
0.0 
2.604753E-02 
ge l558736-02 


=3 

3.137889E-01 
3.685051E-01 
3.656821E-01 
3.210321E-01 
2.419820E-01 
1.346498E-01 
0.0 

3.503475E-01 
3.380387E-01 


Cobh E area 


Ts 
3.443650E-01 
4.044853E-01 
4.014731E-01 
3.524718E-01 
2.656844E-01 
1.481622E-01 
0.0 
3.843186E-01 
3.70791 1E-01 


CcEMEN T 


T3 
3.702801E-01 
4.348795E-01 
4.316990E-01 
3.790288E-01 
2.857069E-01 
toot rsae-Ol 
0.0 
4.130411E-01 
3.984845E-01 


CEMENT 


ae 
3.929948E-01 


VECTOR 


Sh 
=I 


=e 
=3 


=a 


Rl 


-504160E-05 

.669908E-01 

-270972E-01 

=9. 

-299836/E-02 

-241998E-02 
0 


717766E-02 


_275905E~-01 
ae 


7B0969E-02 
AUGUST 


VECTOR 


6. 
lee 
ale 
=). 
Se 
=9. 

0. 
athe 


aol 


Ri 
033322E-05 
864029E-01 
413986E-01 
080152E-01 
740604E-02 
331303E-02 
0 
409598E-01 


-079311E-01 


AUGUST 


Vv EC 7 00K 


8. 
ae 
=l. 
cake 


-7 
ak 


Rl 
760913E-05 
026014E-01 
5$33454E-01 
170925E-01 


-162790E-02 
-025003E-01 

O. 
=1. 
=1. 


0 

521381E-01 

163882E-01 
AUGUST 


VECTOR 


1 


Rl 


~L81IISE=-04 


4.614461E-01 -2.166370E-01 
4.581 133E-01 -1.637211E-01 
4.022401E-01 -1.249736E-01 
3.03209SE-01 <-7.531551E-02 
1.695468E-01 -1.105374E-01 
0.0 0.0 
4.381631E-01 -1.618444E-01 
4.2270S8E-01 3-1.237165E-01 

AUGUST 
Gop ME N Tt. -V E CoT O58 

T3 Rl 

4.12351 1E=-01 1.514784E-04 
4.851944E-01 -2.290847E-01 
aeG17216E-01 -1).729¢29E=01 
4.229888E-01 -1.319758E-01 
3.188582E-01 -7.861640E-02 
f. 1 eA0sce-Ole —1.l 7 acon —oe 
0.0 0.0 
4.606336E-01 -1.704736E-01 
4.443699E-01 <-1.302176E-01 

AUGUST 
C.E-MEN TV E Cet 0c R 

Ts Rl 

4.318842E-01 1.874332E-04 
5.067651E-01 -2.403087E-01 
S.O031620E-01 -1.812745E-01 
4.418352E-01 -1.383013E-01 
3.330756E-01 -8.162159E-02 
1.865643E-01 -1.243016E-01 
0.0 0.0 
4.810552E-01 -1.782739E-01 
4.640582E-01 <-1.360816E-01 

AUGUST 

Page 28 


lee 


R2 

3.267023E-02 

-2.190826E-02 
3.01718 7E-02 
1.054782E-01 
1.021677E-01 
2.4303 08E-01 
0.0 

-3 .901977E-02 
3.818903E-02 


R2_ 
5.014195E-02 

-2.376981E-02 
3.238497E-02 
1.167401E-01 
1.110834E-01 
2.66898SE-01 
0.0 

-4.325803E-02 
4.208649E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
6.672394E-02 
~2.534450E-02 
3.427294E-02 
1.261947E-01 
1.186834E-01 
2.869271E-01 
0.0 
=4,.676519E-02 
4.533708E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

8.245897E-02 
-2.670863E-02 
3.5933 16E-02 
1.344191E-01 
1.253701E-01 
3.043347E-01 
0.0 
-4.975551E-02 
4.813914E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

9.741759E-02 
-2.790459E-02 
3.741853E-02 
1.417421E-01 
1.313777E-01 
3.198195E-01 
0.0 
-5.235960E-02 

5.061096E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

1.116726E-01 
-2.896178E-02 
3.876413E-02 
1.483717E-01 
1.368562E-01 
3.338226E-01 
0.0 
-5.466152E-02 

5.282779E-02 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 30 


R3 


-1.906364E-06 


1.038142E-02 
1.134657E-03 


-5.572170E-03 
-4.986264E-03 
-1.326708E-02 


0.0 
pert 02 
7.611650E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


SUBCASE 40 


R3 


-2.220505E-06 


1.248495E-02 
1.470464E-03 


-6.866996E-03 
-5.979680E-03 
-1.630472E-02 


0.0 
1.543470E-02 
9.137515E-04 


SUBCASE 50 


R3 


-2.264563E-06 


1.441989E-02 
1.785669E-03 


-8.058753E-03 
-6.895120E-03 
-1.911298E-02 


0.0 
1.79573SE-02 
1.060367E-03 


SUBCASE 60 


R3 


-1.971680E-06 


1.622856E-02 
2.085275E-03 


-9.173414E-03 
-7.752960E-03 
=2.-liszlie=0z 


0.0 
2.030968E-02 
1.20391 7E-03 


SUBCASE 70 


R3 


=1.3128555=06 


1.793668E-02 
2.373259E-03 


-1.022706E-02 
-8.565682E-03 
-2.425964E-02 


0.0 


2.252666E-02 
1.345749E-03 


SUBCASE 80 


R3 


-2.664049E-07 


1.9561 50E-02 
2.652328E-03 


-1.123068E-02 
-9.341664E-03 
-2.666049E-02 


0.0 
2.463203E-02 
1.486651E-03 
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PAGE 


PAGE 


PAGE 


PAGE 


258 


259 


260 


261 


262 


263 


1 


pl 


Z 


1 


NINE TENTHS, 
LOAD STEP = 


POINT IL. 


WOMIHRMNLSWNP 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE, 800 DEG 
LOAD STEP = 


POINT ID. 


WDMInDU SL WNHe 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


ONE TENTH, 
LOAD STEP = 


POINT ID. 
ul 


WwODIKnMSL WN 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


TWO TENTHS, 
LOAD STEP = 


POINT ID. 


WDIKRMLWNE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


THREE TENTHS, 
LOAD STEP = 


POINT ID. 


WDA KHUN LWNPE 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


FOUR TENTHS, 
LOAD STEP = 


POINT ID. 
1 


wma nwnsL& WN 


800 DEG 


1.00000E+01 


TYPE 


AAIAAAARHGA 


11 
9.904739E-03 
1.3530493E-02 
1.361 3532-02 
2.29cb11e=02 
2.062162E-02 
1.308086E-02 
0.0 
liaoeeeze-O2 
1.724596E-02 


1.10000E+01 


TYPE 


AAIADAAAAAG 


850 DEG 


Tl 
-OS8897E-02 
-637471E-02 
~121343E-02 
.460172E-02 
.20929B8E-02 
. 40360SE-02 
-9 
-431960E-02 
.845835E-02 


PROrRPNNNE PH 


2.00000E+00 


nastran_final_results_ positve_temp.txt 


DISPLACE 


T2 

- 160126E-06 
- 181924E-02 
- 822565E-02 
- S49825E-02 
-0'1836E-02 
1.461151E-02 
0.0 

2.816769E-02 
3.413739E-02 


NWW We 


SIS PLA 


T2 
1.686442E-06 
3.413S530E-02 
4.101840E-02 
3.610223E-02 
2.868947E-02 
1.870974E-02 
0.0 
Ssavcuscre-Uc 
3.662134E-02 


TYPE 


ao 


AAAADAA 


850 DEG 


TI 
2.413418E-03 
3.778S60E-03 
4.861564E-03 
§.618S01E-03 
5.047027E-03 
3.057620E-03 
0.0 
3-292305b-03 
4.2891768E-03 


3.00000E+00 


TYPE 


AANAAAAAAY 


650 DEG 


Tl 
3.77121 29E203 
5.850880E-03 
7.526264E-03 
8.697723E-03 
7.60901SE-03 
4.816039E-03 
0.0 
§.102781E-03 
6.603840E-03 


4.00000E+00 


TYPE 


OG) 


AAAAAAYA 


850 DEG 


dye 

4.900307E-03 
7.575484E-03 
9.755863E-03 
1.127871E-02 
1.012281E-02 
6.298190E-03 
0.0 

6.613S71E-038 
8. S3690SE-03 


§.00000E+00 


TYPE 
G 


AAAAAADAGA 


al 

5.898267E-03 
9.105776E-03 
1.174049E-02 
1.357910E-02 
1.218533E-02 
7.623834E-03 
0.0 

7.95952 15=U5 
1.02S617E-02 


Oils Poo A 


TZ 
7.224163E-08 
7. 180582E-03 
-61799SE-03 
- 967975E-03 
-916492E-03 
-084141E-03 
0 
- 458806E-03 
-819947E-03 


AROWM-~I@ 


DIS PLA 


r2 

1.882832E-07 
- 183663E-02 
- 384186E-02 
- 282023E-02 
- 580082E-03 
SCosuele-Us 
0 

-O30977E-02 
- 247S885E-02 


PrPoumwrrer 


Deli oe ue 


Te 
3.242815E-07 
1.519500E-02 
1.823097E-02 
1.689S88E-02 
1.265587E-02 
6.797316E-03 
0.0 
NOSE RSR IES) p19 b5 
1.637698E-02 


DIS PLA 


T2 
4.819513E-07 
1.845849E-02 
2.214886E-02 
2.053461E-02 
1.540226E-02 
8.317149E-03 
0.0 
1.640611E-02 
1.98S601E-02 


MENT 


a3 

4.489576E-01 
3.2659575-0) 
5.228681E-01 
4.S591597E-01 
3.461480E-01 
1. 9401352E-02 
0.0 

4.998373E-01 
4 .821653E-01 


CaM Ena 


is 

4.048337E-01 
§.449938E-01 
§ .iaL1S22E=-01 
4.782367E-01 
3.582820E-01 
2.009279E-01 
0.0 

5.172750E-01 
4.9897S9E-01 


CEMENT 


we 

2.222000E-01 
2.599986E-01 
2.576499E-01 
2.260758E-01 
1.702601E-01 
9.365150E-02 
0.0 

2.480060E-01 
2.3935133E-91 


CEMENT 
T3 
2.7 6010SE-01 


3.237 965E701 
3. 211616601 
2.3199012E-01 
2022435Z25-01 
1.177426E-01 
0.0 

3.081896E-01 
2.971317 1E-0R 


CEime NT 


oye 

3.141540E-01 
3.698S34E-01 
3.6S59984E-01 
3.212960E-01 
2.421531E-01 
1.346999E-01 
0.0 

3.507046E-01 
3.363765E-01 


a a jay 


nee 

3.446976E-01 
4.048034E-01 
4.017623E-01 
3.52712SE-01 
2.658411E-01 
1.482080E-01 
0.0 

3.846441E-01 
3.710987E-01 


V E.G 2-0 


Rl 
2.257892E-04 
=2.505556E=-01 
-1.888944E-01 
-1.440868E-01 
-8.439176E-02 
-1.303578E-01 
0.0 
=) 6541295 -07 
=1.4143755-01 

AUGUST 


V EC t-0°R 


Rl 

2.662762E-04 
-2.600031E-01 
=], 9593125 =01 
=-1.494500E-01 
-8.697009E-02 
=| -s000215—-02 
0.0 
-1.920108E-01 
-1.463770E-01 


AUGUST 


VEG Teco 


Rl 
4.413967E-06 
-1.077444E-01 
-8.377372E-02 
-6.403174E-02 
-4.650891E-02 
=4°83296076-02 
0.0 
-8.641482E-02 
-6.646952E-02 
AUGUST 


¥ Eve 7 O Rn 


Rl 
1.760172E=05 
-1.423677E-01 
-1.09046SE-01 
-8.341078E-02 
=§.S9ES04E-02 
-6.821406E-02 
0.0 
-1.106357E-01 
-8.491036E-02 
AUGUST 


VEC To 8 


Rl 
3.665649E-05 
-1.668S04E-01 
-1.270069E-01 
-9.709845E-02 
=6. 2390 Gemue 
-8.202291E-02 
0.0 
-1.27543S5E-01 
-9.775277E-02 
AUGUST 


VE CT O25 


Rl 

6.025681E-05 
-1.862778E-01 
-1.413231E=-0) 
-1.079401E-01 
-6.742226E-02 
-9.29S017E-02 

0.0 
-1.409201E-01 
-1.078797E-01 
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178 


R2 

1.252910E-01 
=2 9901 62E-—02 
3.999476E-02 
1.54448SE-01 
141908 75-01 
3.466430E-01 
0.0 

-5.67 190SE=d2 
5.484086E-02 


SUBCASE 90 


R3 
1.184404E-06 
2.111534E-02 
Pane |rat ei nh lal] 
=l-2192195-02 
-1.008687E-02 
-2.8972S9E-02 
0.0 

2.66428 6E-02 
1.627107E=-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
1.383338E-01 
-3.0741S52E-02 
4.112697E-02 
1.600737E-01 
1.466097E-01 
3.5849S56E-01 
0.0 
~§.8574S6E-02 
§.668717E-02 


SUBCASE 10 


R3 
3.053091E-06 
2.2o0761E-02 
3.190834E-03 

-1.311774E-02 

-1.080S84E-02 

-3.1209S9E-02 
0.0 
2.857220E-02 
1.767406E-03 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
-3.8703S2E-03 
-1.691037E=-02 

2.422177E=02 
7.084761E-02 
7.636105E-02 
1.694968E-01 
0.0 
-2.546616E-02 
2.592663E-92 


SUBCASE 10 


R3 
=>. 9561365 —0) 
5.220483E-03 
3.17S5886E-04 
~-2.43967SE-03 
-2.575012E-03 
-§.877363E-03 
0.0 
§.923080E-03 
4.1S56616E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 

V8 36925E-02 
-1.978103E-02 
2.772048E-02 
9.118555E-02 
9.182509 -02 
2.128647E-01 
0.0 
-3.346835E-02 
S-S16162E-U2 


SUBCASE 20 


R3 
-1.309143E-06 
8.038691E-03 
7.441988E-04 
-4.119762E-03 
=3.894025E-03 
-9.850820E-03 
0.0 
9.589828E-03 
6.022662E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
3.202 ae Le oe 
-2.200970E-02 
3.0369SSE-02 
1.054122E-01 
1.02S5038E-01 
2.430620E-01 
0.0 
-3.893945E-02 
3.816962E-02 


SUBCASE 30 


R3 

-1.8658866E-06 

1.039363E-02 

1.114339E-03 
=S.s59091E=03 
5.003 1T0SE=03 
-1.322906E-02 

0.0 

ie2s Leen we 

7.647147E-04 


4, 2000 MSC/NASTRAN 2/ 9/99 


R2 
§.009273E-=02 
-2.386514E-02 
3.25699 7E=—02 
1.166789E-01 
1.113695E-01 
2.669286E-01 
0.0 
-4.318351E-02 
4.2067S0E-02 


SUBCASE 40 


R3 
-2.227163E-06 
1.249763E-02 
1.449489E-03 
-6.8S54097E-03 
~S5.996456E-03 
~1.626639E-02 
0.0 
1.541919E-02 
9.174S06E-04 
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264 


255 


256 


Z2o7 


258 


FIVE TENTHS, 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


850 DEG 


a 
6.807934E-03 
1.050580E-02 
Pesos sen—Ue 
1.568995E-02 
1.4079I12E-02 
8.843997E-03 


9.182462E-03 
1.183164E-02 


1 
7T.651977E-03 
1.180917E-02 
eee oo45h 02 
1.766079E-02 
1.5848S58E-02 
9.986255E-03 


1.032459E-02 


LOAD STEP = 6.Q0000E+00 
POINT ID. TYPE 
1 G 
2 G 
| G 
4 G 
5 G 
6 G 
7 G 0.0 
8 G 
9 G 
SIX TENTHS, 850 DEG 
LOAD STEP = 7.00000E+00 
POINT ID. TYPE 
1 G 
2 G 
= G 
4 G 
5 G 
6 G 
y G 0.0 
8 G 
9 G 


LARGE DISPLACEMENT ANALYSIS OF A CIRCULAR MEMBRANE 


SEVEN TENTHS, 
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